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INDIAN 


HE mightiest weapon 

to fight fire is the 
famous INDIAN FIRE 
PUMP. With the 5 gal. 
tank filled with clear wa- 
ter your strength is as the 
strength of ten—who must 
depend on brooms, buckets 
or other make-shifts. For- 
est rangers, CCC camps, 
fire departments, lumbermen, Boy Scout camps and 
rural residents claim INDIANS are the greatest fire 
fighters made. Every requirement listed by the Na- 
tional Fire Protection Association for a hand pump 
is met by the INDIAN. Truck carrying racks available. 


Send for Catalog and copies of testimonials. 


D. B. SMITH & CO., 409 Main st. Utica,N.Y. 
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ed by it. 


it re for the facts and opinions advanced in the papers pub- 
Editorials are by the Editor-in-Chief unless otherwise indicated and do not neces- 
sarily represent the opinion of the Society as a whole. 


EDITORIAL 


COOPERATIVE Forest Protection: Can It SuccEED? 


N an address before the 63rd annual 
meeting of the American Forestry As- 
sociation, F. A. Silcox, chief of the 


| 


1U. S. Forest Service, stated that a national 


forest policy can be achieved “by starting 
at the bottom and working toward the 
top;” that is, “starting with the forest 


Gland owners themselves and working up 


| Way. 


through the counties and states, and the 
federal government cooperating all the 

” Although there may not be a very 
great number of clear-cut illustrations of 
this democratic ideal in American forest 
administration, there are some, and these 


} deserve more than casual consideration by 


those advocating public regulation of pri- 


vately owned timberland. It is possible 


} that these examples, if carefully scrutin- 
» ized and explored, would show the possi- 


bilities and limitations of cooperative ef- 


- fort in forest administration and protec- 


tion. 

The Southern Idaho Timber Protective 
Association is probably one of the more 
successful cooperative forest protective 
agencies in America. Organized under 
the provisions of a “gentleman’s agree- 


6 


ment” in 1908, this association now pro- 


tects approximately 1,502,000 acres of 
cutover, brush, and timberland lying south 
of the Salmon River, Idaho. Assessments 
are made on about 600 thousand acres of 
the tetal area. One large lumber com- 
pany and the State of Idaho each con- 


tribute somewhat over 40 per cent of the 
total protection fund expended by the 
association; miscellaneous subscribers and 
nonmembers contribute about 13 per cent 
of the total. During the year 1937 mem- 
bers and subscribers contributed over 17 
thousand dollars; nonmembers about 840 
dollars, and Clarke-McNary contributions 
amounted to slightly over $4,600. 

The association has invested in camp 
equipment and tools, in autos and trucks, 
in telephone systems, and in buildings 
and in lookout stations almost 50 thou- 
sand dollars. 

The available data indicate that the 
Southern Idaho Timber Protective Asso- 
ciation has been unusually successful in 
controlling fire losses. Between 1914 and 
1937 the total area burned was 109,155 
acres, or an average of 4,548 acres per 
year. This amounts to .41 per cent per 
year of the area protected, which, con- 
sidering the existing hazards, is excep- 
tionally good. 

The association has not confined 
protective efforts merely to the control of 
fire. Timber on the association area has 
been subjected to numerous insect attacks, 
the most serious of which were the pine 
butterfly epidemic in 1920-1922, the saw 
fly epidemic on lodgepole pine in 1923- 
1924, and the spruce bud worm on spruce 
and fir. Since 1926 the mountain pine 
beetle has caused extensive damage to 


its 
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lodgepole pine. In all these cases and in 
others, the association appears to have co- 
operated with experts from the U. S. De- 
partment of Agriculture and to have fol- 
lowed out all possible control measures. 

Probably even more impressive than 
the fire record of the Southern Idaho Pro- 
tective Association is its stated objective 
to “keep Idaho forest land productive, 
whatever the future may bring in owner- 
ship status.” Furthermore, the annual 
report of the secretary for the year 1937 
includes the following enlightened state- 
ment: “The necessity of adequate forest 
protection over this important timber area, 
in the common interest of water conserva- 
tion, grazing, lumbering, recreation, and 
the related industries and activities of 
community life in southern Idaho is ob- 
vious. That the maintenance of its nat- 
ural productive ratio should never be 
lowered is the natural desire and common 
interest of all. The stock raiser, farmer, 
and lumberman are all naturally desirous 
of leaving a ‘going concern’ to posterity. 
Now that Tdaho—by its two fine statutes 
on ‘Forest Protection’ and ‘Reforestation’ 
—has evidenced the desire of her citizens 
and their understanding, in fact, of the 
problems that have beset the owners of 
timberland, there is hope that the re- 
forestation of the Boise, Payette, Weiser, 
and little Salmon watersheds has become 
possible and practical and is really a 
‘going concern’.” 

The past record of performance of the 
Southern Idaho Protective Association 
should satisfy even the most skeptical of 
the possibilities of successful cooperative 
action of public agencies and the private 
timberland owner under certain condi- 
tions, and it serves to indicate that the 
private timberland owner is becoming in- 
creasingly conscious of his responsibili- 
ties to keep forest land productive. 

Opponents of public regulation may 
claim that because of the success of the 
Southern Idaho Timber Protective Asso- 
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ciation and other similar associations pub- 
lic regulation is unnecessary. A careful 
consideration of the Southern Idaho as- ; 
sociation reveals, however, that the long ¢ 
time future of even this association isi 
none too bright. In 1914 only 1.5 per} 
cent of the area protected had been cut-{t 
over; by 1920 the cutover area had in-} 
creased to 9.3 per cent; by 1930, 28.1 
per cent and by 1937 to 49.18 per cent. |i 
What will happen when the cutover area 
reaches 80 per cent, 90 per cent, or 100 
per cent? Will the private contributors 
still pay annual assessments to protect 
unmerchantable timber? Unless the fu- 
ture of protective associations turns outi 
to be somewhat different from the past,’ 
the answer may be found in the past ex-¢ 
perience of other timber protective asso-: 
ciations in northern Idaho and elsewhere.; 

Important though adequate protection) 
is and significant though the contributionsi 
made by protective associations may be 
cooperative timber protective associations 
are not enough. A reasonable approach: 
to a sustained-yield principle must be 
made. ‘This indeed is the heart and sou 
of the problem. 


rl 


it 


It is possible that under present eco-( 
nomic and legislative conditions the pri- 
vate timberland owner cannot operate om 
a sustained-yield basis. In any _ eventt 
activities such as those carried on by tim+} 
ber protective associations do assure more! 
highly productive cutover areas for whom+} 
ever may find it possible or necessary tcl 
administer them in the future. If thei 
federal government cooperated more ex: 
tensively with organizations such as the! 
Southern Idaho Timber Protective Asso«| 
ciation, it is reasonable to assume. thai 
still greater progress could be made iri 
acceptable forest management. Certainly!} 
public regulation of private timberland), 
if and when attained, should not al 
courage voluntary self-regulation as ex! 
emplified by existing timber protective 


associations. 
| 


| 


note a deliberate effort to develop 

a community so that it will sustain 
permanently the maximum number of 
gainfully employed, healthy, and con- 
tented families. The criterion of what is 
a happy and contented family naturally 
varies with the people, time, and place. 
Certainly, the community to be permanent 
must permit its inhabitants to enjoy a 
standard of living comparable with that 
enjoyed by a similar people residing 
within migratory distance (2). 

Ideal community planning should not 
only result in a permanent community, 
but as plans fructify and as our knowl- 
edge of production technic and social or- 
ganization increases, the community grad- 
ually should provide a livelihood for 
more people or a richer living for those 
already located there. The exceptions are 
communities whose development is based 
in whole or in large measure upon the ex- 
ploitation of nonrenewal natural resources, 
the exploitation of the surplus of renew- 
able resources, or upon the destructive 
appropriation of the normal sustaining 
seed stock of renewable resources. Such 
a community even with the best effort of 
the planner may face a period of adjust- 
‘ment and contraction; it may lose its 
identity entirely unless other means of 
livelihood can be found for the inhabi- 


Ca: planning should con- 


RURAL COMMUNITY PLANNING! 


By PAUL A. HERBERT 
Michigan State College 


During the past five or six years many states have established planning commissions 

and these have assembled large amounts of data concerning the natural resources and 

people of the states or other political units. 

been a member of the Michigan Planning Commission. 

in rural community planning and is therefore well qualified to discuss the subject. 

Foresters engaged in rural planning or rural land zoning will find Professor Herbert’s 
article of special interest. 


The author of the following article has 
He has had wide experience 


Of course, community boundaries will 
vary from time to time not only because 
of the depletion of available natural re- 
sources, but because of social, economic, 
and political changes. Indeed, the very 
definition of a community permits shifts 
in boundaries without seriously violating 
the concept that a community is “an ag- 
gregation of individuals who are associ- . 
ated because of similar interests, activities 
or privileges.” (11). Even the more de- 
tailed definitions allow considerable lati- 
tude; for example, Dr. Thaden’s which is 
“that local area which is tributary to a 
center of common interest and activities, 
where at least a majority of the people 
obtain their daily and weekly needs and 
wants.” (18). 

There are many means employed to de- 
termine community boundaries, the least 
of which are the land lines laid down by 
the early surveyors. The usual determi- 
nants are the commoner services required 
by the inhabitants such as the location of 
church, high school, bank, post office, 
grocery, hardware store, local paper, and 
so on. Geographical barriers when truly 
barriers are decisive, but as such features 
are, of course, lacking in a large part of 
the country and as the other measures sel- 
dom coincide, much is left to the judg- 
ment of the planner. Certainly, the boun- 


1Delivered at the Second Short Course in Forestry, College of Agriculture, University of 
- Missouri, Columbia, Missouri, February 3-4, 1938. 
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daries of existing political units seldom 
agree with the boundaries of a dynamic 
community. Thus, in five-and-one-half 
counties in southern Michigan it was 
found that only 6.6 per cent of the com- 
munity boundaries agreed with the town- 
ship boundaries (17). ; 

Nevertheless, planners must recognize 
the social community if their plans are to 
function, even though such community 
boundaries are as yet not generally recog- 
nized as legal entities. North Carolina is 
one of the states that does permit the so- 
cial community as defined by trade, educa- 
tional, religious, and recreational relation- 
ship to organize for other than civil pur- 
poses (13). Eventually, community plan- 
ning will bring about a rationalization of 
the political community with the social 
community because such an adjustment is 
vital to optimum community development. 

However, regardless of how and with 
what exactness community boundaries are 
defined, the ideal planning, to better liv- 
ing conditions for both the present and 
future is seldom fully realized. Govern- 
mental agencies, even if they do not al- 
ways prepare the plans must most cer- 
tainly execute them with the force of law 
if the plans are to be fully effective. They 
must consider the present group of society 
paramount even though such agencies also 
are presumed to represent future genera- 
tions; planning cannot markedly favor 
posterity to the detriment of the present. 
Hence, planners are faced with the need 
of applying adjustments gradually to cor- 
rect existing practices and conditions al- 
though future generations will suffer ob- 
viously even under such adjustments. 

It follows from the preceding statements 
that a plan of community development 
once adopted does not preclude future 
changes. Planning is a dynamic process, 
subject to change not only as society be- 
comes more altruistic and farsighted but 
also as our knowledge increases and as 
planners become more versed in_ their 
task. Any effort to force a community to 
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develop rigidly within the pattern of a 
previously developed plan would be un-: 
fortunate and would presume to endow 
the makers of the plan with a knowledges 
and foresight that they could not haver 
possessed. | 

It is for these reasons, too, that initiali 
attempts at planning need not await ther 
completion of meticulous and detailed in-¢ 
ventories, nor await upon their perfect 
analysis; were planning to await thei 
completion there would never be any) 
planning. All that we can expect of our 
planners is the exercise of judgment, re+ 
straint and the full use of all readily 
available information; the more meager® 
the data, the more extensive and tentativey 
the planning. The planner of today can-~j 
not be a timid soul, he must have ther 
courage and vision of the pioneer. 

Endowing the planner with the charac-( 
teristics of the pioneer does not implyl 
that planning is a new departure. Eve 
before man left his cave in the hillsides 
and congregated in groups we have evi 
dence of community planning. Commu-+ 
nity organization occurred everywhere, butij 
planwise development of physical re 
sources was first undertaken with densex 
concentrations of populations, in cities# 
and villages (19). 

Nevertheless, planning as we conceive! 
of it today, especially when applied to the} 
rural community, is only now coming td 
the fore. So now is the time to plani 
planning and avoid costly errors that will! 
set back and discredit rational community! 
planning. Probably the most essential tei! 
the planwise development of a communityl| 


life and relegated it, in so far as can bd? 
determined, to its proper sphere of influl} 
ence and importance. This would alse«t 
mean the establishment of priorities in th¢! 
fact finding projects that needs must pret’ 
cede or accompany the planning of mos)! 
phases of community organization. . 

The lack of rational priorities in fac 


& projects is in part to blame for 
= wave of social unrest and actual suf- 


ation. Our researches and successes in 
the technological phase of agricultural 
“production have far outstripped the na- 
on’s ability to absorb that production to 
est advantage. All of this could not have 
sen avoided, but I do claim that more 
Whought and courageous effort expended 
upon the social-economic phases of our 
fomplex twentieth century civilization 
‘eould have ameliorated the present situa- 
ion thrust upon us by changes in the 
social and technological status of the na- 
ion. Had more of our energies and 
monies been expended upon the more 
ficult and more intricate social-economic 
Wproblems, we would now be in better posi- 
ion to cope with this acute rural situa- 
tion; had we instead of heeding the boast- 
and incessant demands of the produc- 
tion technicians flushed by comparatively 
simple successes, turned our attention to 
the almost untouched field of humanistic 
searches, we as a nation would today be 
enjoying greater happiness and content- 
ment. 

The master plan should include, there- 
ore a community plan of research which 
would aid in preventing similar situations 
in the future. Such a plan simply con- 
siders unsolved problems as a part of 
fcommunity development, each specific re- 
‘search project just a phase of the com- 
munity problem—to be planned and exe- 
cuted only in relation to the whole. It is 
not practicable, nor would it be neces- 
sary, for the successful application of 
this method of approach to carry on all 
experiments strictly from the point of 
‘view of one community. Experiments in 
‘animal nutrition, genetics, and so on, 
would be conducted as heretofore, except 
that their places in the research sequence 
would be determined by the present com- 
munity need. All such projects, too, 
would be executed in so far as possible 
in the environs of those local communi- 
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ties in which the results are most urgently 
needed. 

However, whenever the nature of re- 
search permits, projects should always be 
planned and executed strictly from the 
point of view of some specific local com- 
munity. It is obviously impossible and 
unnecessary to study all problems in all 
communities with the same degree of 
minutia. It will usually suffice to study 
a problem in detail in a series of key 
communities, representing all the prevaii- 
ing community complexes upon which the 
solution of a specific problem may have 
an effective reaction. All other commu- 
nities, then, in which this problem is of 
moment, will be comparable to one of the 
key communities where intensive study is 
undertaken, and the conclusions there de- 
termined can be applied in these other 
comparable communities, by making such 
adjustments as are found necessary from 
a comparative study of essential differ- 
ences between them and the key com- 
munity. 

This unit plan presupposes that we are 
appraised of all the static and dynamic 
factors as they exist in each key commu- 
nity. Every piece of research must be 
considered in the light of its effect upon 
these forces. Then, for instance, a prob- 
lem will not be solved, as it is now, when 
the production technician discovers how 
to secure a more bounteous harvest. Be- 
fore his discovery can be recommended, 
indeed, often before it is made, it must 
be considered in relation to its effect upon 
the entire economic, technological, and 
social structure of the community. Where 
are the markets for the product, and how 
much can be absorbed without depressing 
the price sufficiently to wipe out the 
profit? What are the probable trends in 
cost, and demand? Can the demand be 
increased? If so, how and to what ex- 
tent? What are the physical, technologi- 
cal, and economic risks to which the 
product is subject? Does its production 
fit into the present and recommended 
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husbandry practices of the community ? 
Does it run counter to any social or re- 
ligious traits? Finally, to what extent 
should the producer in this community 
place reliance for his income upon this 
commodity? Only when these questions 
have been answered should the discovery 
be publicly advocated. 

To prepare a community master plan, 
or at least to assist in the collection of 
facts necessary for such a plan every 
governmental. agency from the federal 
government to the lowly township should 
have a steering committee, in the popular 
parlance of the day—a planning commis- 
sion. These commissions should and 
often do consist of qualified representa- 
tives of the several applied sciences en- 
volved in community planning, broadly 
classified as agriculture, economics, engi- 
neering, forestry, political science, and 
sociology. A well balanced commission 
would include in its membership men and 
women representative of competitive busi- 
ness, of public administration and of 
academicians; too many business men 
might be as unwise as too many politi- 
cians or professors. 

Such commissions have blossomed forth 
everywhere under the golden ministration 
of the federal government; many and 
thick are the volumes that have been pre- 
pared by them.” These publications gen- 
erally outline facts concerning the nat- 
ural resources and the people of state or 
other political units. As initial efforts 
they have been well worthwhile. 

However, whether even the general 
recommendations of these planning com- 
missions will be followed is another ques- 
tion. The Indiana Planning Board for in- 
stance, lists in tabular form 29 planning 
problems with priorities for a ten year 
public works program for every county 
(4), but the commission has no authority 


to enforce its recommendations. Iowa in 


2 . . . . . 1 | 
Connecticut, Florida, Iowa, Michigan, Minnesota, New York, North Dakota, Pennsylvania, and) 
Wisconsin are among those states who have been particularly prolific. | 
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1933 prepared a 25-year conservation 
plan (5). It’s a fine paper plan, let us 
hope that it will be followed. In Michigan 
with a purely advisory and fact finding; 
commission, I know of two publicly 
financed comprehensive survey and inven- 
tory projects both independently prepar- 
ing large scaled maps for the entire states 
requiring about the same type of field ex- 
amination and gathering much similar 
information. 

So it is necessary to obtain not only 
cooperation but positive coordination he- 
tween the advocates of and specialists in| 
any phase of community planning, with 
those interested in other overlapping 
phases. Advisory commissions will aid, 
but can never entirely eliminate gaps and 
conflict in the preparation or in the exe- 
cution of community plans. Some agency 
(whether it be the planning commission 
is debatable) must be given the power to: 
force coordination; in a state the budget 
officer might be given that responsibility, 
in a city the mayor or city manager and: 
in the county, a committee of the govern- 
ing body. 

I make the preceding statement fully- 
recognizing that much has been accom- 
plished by advisory groups. The County» 
Council of Chester County, Pennsylvania, 
an advisory body, has accomplished much] 
to integrate both public and private so-) 
cial, economic and physical projects ini 
the county (3). However, even with thei 
fullest desire to cooperate well meaning; 
citizens, who understand the importance: 
of some particular phase of community” 
planning better than other phases, willl 
sooner or later insist that they be per-r 
mitted to extend their efforts beyond lim-) 
its that others may deem justifiable. 

Luckily, the type of planning projectst 
that attract most popular support are very) 
often those that any impartial cnvestife 
tion would list as being of prime impor+ 


ance. A study of the reports of state 
planning commissions shows that the same 
‘Yprojects are under consideration in many 
Wstates. lowa devides its problems in four 
#iclasses: Land, water, people, and com- 
Mmerce (6). Under “commerce” are listed 
highways, radio, telephone, telegraph, gas, 
ost of living, wage trends, trading cen- 
fters, and mineral resources. Under “peo- 
ple” we find migration, trends in age 
composition, martial status, crime and de- 
Wlinquency, adult education, health, library 
“service, rural education, farm housing, 
jownership and tenancy, recreation, pub- 
lic financing, rural zoning, historic sites, 
etc. Under “water” are listed flood con- 
trol, stream pollution, waste disposal, 
stream improvement, water supply, etc. 
Under “land” we find studies in produc- 
Htivity, farm management, soil conserva- 
tion, public and private forests, and wild- 
life conservation, etc. 
Obviously, any one person would not 
be competent to organize all of these com- 
munity projects. However, we must de- 
Svelop an individual who can coordinate 
the work and plans of the specialist so 
that each part of a community plan re- 
ceives its proper priority and emphasis. 
Such an individual might well be called 
a community planner and would have ad- 
ministrative control of all fact-finding 
projects and their analysis. 
| As the plan, or parts of the plan, are 
completed and approved it would be 
turned over for execution to the adminis- 
trative group or the community manager. 
Ordinarily, to obtain the best results the 
community planner and the manager 
should be independent of each other: 
‘however, the planner must be able to 
/ visualize practical limitations in his plan- 
} ning and the manager must be in sym- 
pathy with community planning and give 
the various planned developments a fair 
opportunity to show their worth. 
Ordinarily it will be found that plans 
will function most effectively not only if 
prepared with local assistance, but even 
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more so if administered locally, Taylor, 
making his studies in Vermont some years 
ago stressed both of these points (16). The 
experts from outside who in most cases 
gathered the facts and prepared the mate- 
rial worked as advisors to local Vermont 
committees. Clarke (1), however, points 
out that while it is essential to make plan- 
ning a local undertaking, that state and 
federal assistance is usually necessary in 
rural communities to finance a planning 
program. 

Regardless of organization or financing 
community planning does not abrogate 
in any sense constitutional rights and 
liberty enjoyed by individuals in a de- 
mocracy. Community planning simply 
attempts to increase opportunities for a 
richer living by improving those condi- 
tions over which the individual has little 
or no control. The extent to which the 
community has and will force acquies- 
cence by an individual to any particular 
phase of community organization does not 
change the situation if it be legally ar- 
rived at. The individual has no absolute 
nor unalterable rights in society. 

The remainder of this paper will be 
confined to just one phase of community 
planning with which I am somewhat fa- 
miliar—rural land planning. Michigan 
pioneered in the systematic collection of 
facts for rural land planning both be- 
cause of the extreme malutilization of 
land there and the vision of one man, P. 
S. Lovejoy (12). But Michigan lacked the 
courage to analyze its facts, while Wis- 
consin with fewer facts at its disposal but 
with a willingness to experiment has pre- 
pared plans and through zoning has en- 
forced these plans in many rural commu- 
nities (20) Michigan has still to prepare 
its first rural zoning ordinance. Michigan 
did prepare a land use map of several 
counties in Michigan showing just how 
the data gathered by the Michigan Land 
Economic Survey might be used as a basis 
for land use planning (15). 

Rural land planning both in Michigan 
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(14), and Wisconsin has grown up chiefly 
under the guidance of foresters and soil 
specialists, It is only natural that they 
should emphasize their specialties. On the 
other hand, in New York, (10), and Min- 
nesota, (7), leadership has been taken by 
agricultural economists. It is my opinion 
that while probably not as broadly trained 
as desirable, agricultural economists are, 
in general, the best qualified rural land 
planners now available. It is true that 
such physical resources such as forests, 
waters, and especially soils are basic to 
rural land planning but it does not follow 
therefrom that specialists in these fields 
are land planners. 

In recent years soil specialists in map- 
ping soils have been inclined to step out 
of their field and classify land on the 
basis of its economic availability for 
various purposes (8,9). Soil classifiers, as 
soils men, should confine their efforts to 
the mapping of soils upon its physical 
capacity to produce various crops. Prob- 
ably it was necessary and desirable to 
first classify soils by their physical and 
chemical nature upon which basis, particu- 
larly the physical, most soils mapping 
has been done. Such a classification has 
resulted in a large number of soils the 
number in some cases dependent almost 
as much upon the hair splitting char- 
acter of the surveyor as on the physi- 
cal differences. Only recently have soil 
surveyors discovered that the laymen has 
found it difficult to use intelligently the 
detailed classifications and that for some 
purposes including the determination of 
assessed values and land planning, a much 
more general classification is necessary. 
Missouri now has 175 soil types. Tomp- 
kins County, N. Y., has 33, but the land 
classification map prepared by an agricul- 
tural economist consists of but five classes. 

Before land classification maps can be 
prepared not only should the soils be 
classified, but much other equally as perti- 
nent information must be compiled, In 
New York, for instance, land use maps 
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are considered extremely significant (10) 
A farm class map also is prepared, classi-) 
fying the farms on the basis of their suc- 
cess as a business enterprise. With the aidij 
of such economic and social information, 
the rural area is placed in a few land) 
classes that can then be used as a basisi 
for rural zoning. It was found in Tomp+ 
kins County, N. Y., that except for thei 
very poorest soils and the very best soils, 
an appreciable percentage of each soi 
type was finally found to be included ini 
each of the five land classes. | 

After the land has been classified om 
the basis of all the known physical, eco+ 
nomic and social factors, a zoning ordi 
nance and map can be prepared which, 
while based upon the land class map, 
may be considerably modified for politi-) 
cal or administrative reasons. iv 


lined on the map and described in detai 
in the ordinance. It should be remem 
bered that broad zones based upon 
most obvious and fundamental uses ca 
be more easily defended in the courts un 
der the general public welfare, health 
and safety clauses either expressed or im+) 
plied in our state constitutions. Actual 


of rural zoning must still be made. Wis- 
consin authorities have thus far avoided 
occasions for court tests. 

It is very desirable that non-conforming) 


should be carefully recorded to avoid fu- 
ture litigation as to whether these uses 
were established before or after the zoning} 
ordinance was adopted. Of course, non+> 
conforming uses established prior to thei! 
enactment of a zoning ordinance cannot! 
be disturbed. They can only be elimi+ 
nated at this time by persuasion and pubt{ | 
lic purchases. So, in established commu4. 
nities where non-conforming uses are pres} 
ent, zoning should be accompanied by) 
some plan to eliminate such uses. acl 
quisition of farm properties in forest land 
zones will at times reduce in one year 


hool and road costs more than enough 
o offset the purchase price of the prop- 


Planners must remember that in this 
country, at least, the mere enactment of 
“ya law will not result in its effective ad- 
ministration if the community affected is 
‘not in sympathy with the purpose. How- 
jever, it is also undesirable to allow too 
much local option as a few unprincipled 
individuals may block the enactment of 
desirable legislation. Wisconsin for in- 
stance, requires that its rural zoning must 
be approved by majority vote in each 
township before it can become effective in 
that township. This has resulted in a 
few instances in individual townships that 
are not zoned although the remainder of 
the county is under a zoning ordinance. 
In Michigan zoning ordinance must only 
be approved by the county board of 
supervisors and the state planning com- 
mission after the voters of the county have 
approved of the principle of zoning (not 
the specific ordinance). I believe the 
Michigan method is usually to be pre- 
ferred because it is not probable that the 
county board would enact a zoning ordi- 
nance that does not meet with general 
approval. 

Rural zoning is not a panacea for all 
community ills. Nor will the solution of 
just the entire land use problem suffice. 
Advocates thereof will be disappointed 
unless they actively institute and support 
efforts for the planwise development of 
all phases of community life, for land 
planners must never lose sight of the fact 
that land planning is simply a means to 
an end—that of increasing human happi- 
_ ness. 


tm 
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Famous Mexican Cypress HEALTHY 


sas year the chief of the Mexican Department of Forestry, Game and Fish, Dr. 
M. A. DeQuevedo, appointed a committee consisting of Forest Engineers A. 
Roldan, J. R. Inda, and A. Dampf to investigate and determine the growth and 
present condition of the famous cypress tree (Taxodium) known as “El Arbol de 
Santa Maria del Tule” in the Province of Oaxaca. 

This committee completed the examination on February 7, 1938, and reported 
that the ancient tree, which at a height of 3.2 feet above the ground has a circum- 
ference of 177.8 feet, is in full vigor and shows no fungi nor insect pests present. 
It continues to grow and promises to exist for many more centuries.—JNo. D. 


GuTurig, U. S. Forest Service. 
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SNOWSHOE HARE USEFUL IN THINNING FOREST STANDS 


By W. T. COX 


Resettlement Administration 


To many foresters the snowshoe hare is a nuisance without a single redeeming quality. 
The author regards the snowshoe hare as an important and active silvicultural agent 
in thinning dense forests at low cost. 


1 HE snowshoe hare is well known to 
both the forester and the biologist. 
It is an important factor accelerat- 
ing tree growth and reducing fire and in- 
sect damage in the northern forest clear 
across the continent. 

Foresters are interested in the snowshoe 
hare because, under certain conditions, it 
can be injurious in tree planting opera- 
tions. But what is of far more impor- 
tance, it is highly beneficial in thinning 
thickets of pine, spruce, aspen and other 
species of trees a fact to which little at- 
tention has been given. Biologists are 
interested in this hare because it is one of 
the most pronounced cyclic species, be- 
coming very numerous about every ten 
years and then dropping quickly to a 
“low” during which it may be exceedingly 
scarce. 

For many years the writer has con- 
tended that the snowshoe hare, in its 
thinning operations, rendered a tremen- 
dously useful service to the northern for- 
ests. Numerous examples of widespread 
and valuable thinning work were ob- 
served during each of the last three peri- 
ods when the hare was at “high” in its 
population curve. These examples were 
first observed in northern Minnesota in 
1912. Further observations tending to 
corroborate the evidence of useful thin- 
ning were made in the Hudson Bay coun- 
try, in Minnesota, and the northern Rockies 
in 1923, 1924, and 1925. When, in 1935- 
1936, an opportunity presented itself for 
careful and continued research to obtain 
more complete information on this sub- 
ject, it was arranged to set up a “snow- 
shoe hare study” as one of the important 


jobs under biological reconnaissance on 
the Beltrami Island (Resettlement) Proj- 
ect in northwestern Minnesota and Jack 
Manweiler, the project game manager, 
who is intensely interested in the subject, 
was assigned to conduct it. 

Mr. Manweiler selected areas in dif- 
ferent forest types, laid out and fenced in 
plots, constructed traps and carried on 
the work systematically with excellent and 
conclusive results. The data collected in- 
clude rather striking figures as to the 
density of the stands of young trees and 
the need for thinning operations. The 
extent to which the snowshoe hare reduces 
the density of these stands and the age 
classes in which the thinning is done also 
are shown clearly. Table 1 gives the data 
obtained for four jack pine plots. Many 
similar plots show approximately the same 
results. 

These data show that there should be 
no question as to the manner in which 
the snowshoe hare operates to improve 
thickets of jack pine. Other observations 
indicate that similar results are accom- 
plished in stands of white pine, red pine, 
white spruce, balsam fir, and aspen in 
Minnesota, and in lodgepole pine stands 
in the Northern Rocky Mountain Region. 

Since Nature is prodigal in the pro- 
duction and dissemination of seed of cer- 
tain tree species, the need for thinnings 
is evident. Were it not for the snowshoe 
hare, it is practically certain that millions 
of acres of dense thickets would be formed 
which would suffer increased fire losses 
and damage from insects as well as from 
stagnation. 

In northern Minnesota alone there are 
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twenty million acres of forest occupied by 
snowshoe hares. Of this area an average 
of 200,000 acres are cut clean or burned 
over each year and of this denuded area 
one-half or 100,000 acres are heavily 
seeded and come up naturally to dense 
stands of seedlings. These stands are 
generally so dense that they form “mats” 
or thickets in which the competition for 
moisture, root space and light is so keen 
that growth would be exceedingly slow if 
thinning were accomplished only as a re- 
sult of the natural competition among the 
plants themselves. 

When the seedlings become approxi- 
mately four or five years old, they com- 
monly reach a stage where growth in 
height and diameter practically is sus- 
pended. In other words, a very small 
amount of wood is being produced per 
acre. Were the little trees left alone, this 
condition would continue for years. Actu- 
ally it continues only until the next 
“high” in the snowshoe hare cycle is 
reached. 

Into these dense thickets of seedlings, 
six inches to two feet in height, the hares, 
at the high peak of their 10-year popula- 
tion cycle, come in thousands. They snip 
off and devour the smaller trees and girdle 
or prune the larger ones until the stand 
is so open and the cover so sparse that 
the hares no longer feel safe to remain 
where owls, hawks, and other enemies can 


TABLE 1 


THICKETS THINNED BY SNOWSHOE HARES 
AVERAGE DIAMETER OF TREES .4 INCH 


Original Number of 
Plot number of _treesremaining Per cent 
number trees per acre afterthinning remaining 
J 55,000 1,650 3. 
Z 23,340 980 4.2 
3 3,180 10 43) 
4 41,240 6,140 14.9 


Average number of jack pine before thinning 
30,690 per acre. 


Average number after thinning 2,195 per acre 
—a good stand. 
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see and catch them readily. The hares | 


then move on to other thickets repeating 
the thinning operation. After one or two 
years the remaining trees on areas where 
eighty per cent or more of the stand was 
destroyed may have made growth sufficient 


to provide adequate concealment for the | 


hares which again are attracted to the 
site. Another ten per cent or more of the 
seedlings are killed, this time largely 
through heavy topping, pruning, and gir- 


dling. If hare abundance continues for a | 


sufficient length of time, say five or six 


years, even a third thinning may be made. | 


But whether the hares remain long enough 


to make one, two or three thinnings, the | 


effect on the forest is essentially the same. 
The stand is opened up to an extent suffi- 
cient to permit the remaining trees to re- 
cover from their stunted condition and 
resume rapid growth. 

If it were not for the periodic abun- 
dance of the snowshoe hare, the hundred 
thousand acres of thickets that Nature 
annually establishes in northern Minne- 
sota would remain practically unproduc- 
tive for from ten to twenty-five years. 
During each period when the snowshoe 
hare is at “high” it thins one million 
acres of thickets. The normal annual 
growth of pine or spruce on a million 
acres amounts to 300,000,000 feet, If 
only ten years of stagnation in tree growth 
is prevented by the thinning operation 
performed by the hares three billion feet 
of timber is added to the forest stand and 
at $4 per M. this would be worth $12, 
000,000. To accomplish as good a job of 
thinning directly through human effort 
would cost the entire twelve million dol- 
lars and be quite impracticable. 


It is manifestly impossible to arrive at _ 


any figure representing the saving effected 


by the snowshoe hare through the reduc- ‘| 
But un- | 


tion of fire and insect losses. 
questionably this saving is very consider- 


able. 


If we assume the beneficial effect of | 


the snowshoe hare to be ihe same through- 


SNOWSHOE HARE USEFUL IN THINNING FOREST STANDS 


out its range, from Labrador and Maine 
yto Alaska, as it is in northern Minnesota, 
it is apparent that this animal has great 
economic value in the Canadian plant life 
zone. Only one other animal may be of 
greater importance. The beaver, if better 
protected, through its water control activi- 
ties and the consequent reduction in fire 
hazard might well be rated as the premier 
conservationist. 

After the snowshoe hare has been ap- 
proximately at “high” for several years, 
it will have eaten out a large part of the 
bushes and small tree growth suitable for 
food and available at the varying snow 
depths. It is then both restricted as to 
food and limited as to cover during feed- 
ing hours. And since the hare has to 
eat great quantities of its natural coarse 
food, it becomes hard pressed to main- 
tain its vigor. This, together with great- 
er exposure to enemies, no doubt con- 
tributes to sickness, predation and the 
periodic rapid decline in numbers. 

The writer, some years ago, in a bulle- 
tin entitled, “Reforestation on the Nation- 
al Forests”, called attention to the desir- 
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ability of planting and seeding in the cen- 
ter of large recent burns or other open- 
ings rather than near the edge of the for- 
est because of greater immunity from 
damage by rodents. Mice, chipmunks, 
and squirrels do not quickly become es- 
tablished over large, open burns nor do 
they or hares like to venture very far 
from cover while feeding. This tends to- 
ward a desirable condition in that border 
growth is longer maintained, uneven 
stands promoted and game carrying ca- 
pacity of the area increased. 

Another lesson is indicated in this 
study of the snowshoe hare. That is the 
advisability of light rather than heavy 
planting. A plantation dense enough to 
provide good escape cover for hares while 
the trees are still small enough and low 
enough to provide attractive food induces 
heavy losses from girdling and branch 
and top pruning. On the other hand, in 
light plantings the trees afford little cover 
and are likely to attain sufficient height 
and develop coarse enough bark to be im- 
mune to hare damage before good escape 
cover is formed. 
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47 STATES AND 2 TERRITORIES Now COOPERATING IN FORESTRY 


GREEMENTS signed between the states of Illinois and Missouri and the U. S. 
A Department of Agriculture bring to 47 the number of states now cooperating 
in forestry under the Clarke-McNary law, according to the Forest Service, which 


is charged with its administration. 


The Clarke-McNary Law, passed in 1924, provides for the allotment of federal 
funds to states matching such appropriations for carrying on fire protection work in 
forests and furnishing forest tree seedlings for plantings on farms. The territories 
of Hawaii and Puerto Rico and all states except Arizona now participate in one or 


more phases of the cooperative program. 


RECENT DEVELOPMENTS IN COOPERATIVE OPPORTUNITIES 
BETWEEN FEDERAL AND STATE FOREST AGENCIES" 


By HOWARD HOPKINS 
U. S. Forest Service 


The problems facing the private owner of forest land may be approached through 
increased public ownership of forest land, public regulation, or cooperative effort. The 
author prefers the cooperative effort method. During the past few years at least six 
federal laws have been enacted providing for more extensive cooperation between the 


federal government and the private owner. 


The possible application and the possi- 


bilities of these laws are described in detail. 


the topic assigned to me for discussion, 

not only because I am especially in- 
terested in this subject, but because co- 
operative programs and projects between 
federal and state forest agencies and for- 
est landowners are, and to an increasing 
extent will be, of vital importance to every 
forester, forest agency, forest landowner, 
and forest community. 

Before taking up the subject proper, | 
wish to digress a moment in order to 
present a brief picture of the forest land 
situation and problem of this territory, 
through reference to a minimum number 
of figures. The six states of Pennsylvania, 
New Jersey, Delaware, Maryland, Vir- 
ginia, and West Virginia have a total pro- 
ductive forest land acreage of 4414 mil- 
lion acres, covering over 50 per cent of 
the total land area in these states. Of 
these, 444 million acres, only 21% mil- 
lion acres are in National Forests, less 
than 2 million acres are in state forests, 
and just less than 44 million acres are 
in county or municipal forests. The total 
public forest area in the states within this 
section is therefore just over 414 million 
acres, representing less than 11 per cent 
of the total productive forest land area, 
leaving over 89 per cent of the forest land 
area in private ownership. It is these 40 
million acres of privately owned forest 
land concerning which I wish to speak, 


| FEEL that I am especially favored in 


recognizing that our major forest land 
problem, or battle, in its broadest sense— + 
improving our forest land so it will yield ] 
maximum benefits on a permanent basis— 4 
will be fought, and either lost or won, , 
not on the public forest land area, but on 1 
the privately owned forest land. I might 
add that the privately owned forest land | 
is apparently fairly evenly divided, be- 
tween so-called “farm woodland,” cover- 
ing 42 per cent, and the so-called “com- 
mercial timberland,” which includes 58 { 
per cent of the total. 

It is estimated by those in the best posi- « 
tion to judge, that the farm woodland in 1 
this section, on the average, is today pro: - 
ducing between one-third and one-half of f 
the value in timber products which it is # 
capable of producing, and that the com- - 
mercial timberland on the average is in a 
less productive condition than the farm 
woodland, while the last census data 1) 
I have available indicate the annual |) 
value of the wood products removed 


from the farm woodlands within the ter- -| 


ritory of this section to be in excess of | 
twenty-seven million dollars. Couple this ‘| 
annual crop with the fact that this farm | 
woodland area is less than half the pri- -| 
vately owned forest land area, and the © 
fact that this farm woodland is considered | 
to be producing only one-third to one-half 
the value it could produce, and you have 
a crude picture of the vital importance | 


*Presented at the Annual Meeting of the Allegheny Section, Harrisburg, Pa., February 25- 


26, 1938. 
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nd value to our forest landowners and 
est communities, both present and fu- 
e, of improving the productivity of 
ais privately owned forest land area on 
permanent basis. 

Accurate information as to the exact 
jondition of the privately owned commer- 
tial forest land is not available. Never- 
theless, during the past year we have 
Jollected the best information available 
n this matter from the extension and for- 
st services of the states within this sec- 
fion. The available data indicate that 
pnly 2 per cent of the commercial timber- 
and and 5% per cent of the farm wood- 
and is being handled under sustained 
eld management, leaving 96 per cent 
of the privately owned forest land as a 
hole handled under all stages, or varia- 
ons, of unsatisfactory management. Even 
we included all privately owned forest 
and in this section which was reported 
der the classification of “land left in 
good growing condition,” we find the 
total acreage forms less than 25 per 
ent of the total privately owned forest 
land concerned. These data, even though 
inaccurate and incomplete, yield the best 
available factual presentation of the pres- 
ent condition of the privately owned for- 
est land. 

The solution of this major forest land 
problem may, I think, be approached 
through one of three main avenues; name- 
ly, public ownership, public regulation, 
and cooperative effort. Each of these 
should, of course, participate in the solu- 
tion of the problem, but in determining 
the main avenue to be used, I think, and 
hope you will agree, than an approach 
‘through a public forest land purchase pro- 
‘gram to convert to public ownership all, 
or most, of the forest areas not properly 
‘managed by private owners is obviously 
‘not practicable and is decidedly undesir- 
able. Another main approach to solve 
our problem might be through public 
regulation of the owner’s treatment of his 
forest land. This approach is, I feel, 
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preferable to the public ownership ap- 
proach but should be applied primarily 
to supplement other approaches, and 
should be applied as the major solution 
only if the third method fails. The third 
major approach to solve the problem is 
through cooperative action between all 
interested agencies; the forest landowner, 
the wood-using industry, and public for- 
est agencies. Public agencies are vitally 
concerned in their own right in the plac- 
ing and maintaining of forest land in a 
condition where it will yield maximum 
benefits on a permanent basis to the pres- 
ent and future residents and communities 
of the area concerned. 

I think that at this point we can, in 
general, agree on three main items; first, 
that the 40 million acres of privately 
owned land, on the average, is in an un- 
satisfactory condition; second, that the 
correction of this condition presents a 
major forest land problem; and _ third, 
that of the three major approaches to 
solve this problem, through public pur- 
chase, public regulation, or through co- 
operative effort by landowners, wood- 
users, and interested public agencies, that 
the third or cooperative solution should 
be attempted. 

If we can agree on these three major 
points, the next question is how can and 
should the forest land problem be solved 
by cooperative efforts. If I were submit- 
ting the question, I would add, “P.S. 
Please answer with a minimum of general- 
ities and a maximum of specific sugges- 
tions.” 

I know you are all familiar with the 
valuable cooperative forest fire protective 
work accomplished under Section 2 of the 
Clarke-McNary Act, and under the co- 
operative raising of forest planting stock 
for use by farm woodland owners under 
Section 4 of this Act. I might mention, 
however, that this year the federal govern- 
ment is contributing $140,000 and $10,000 
under Sections 2 and 4 of this Act, re- 
spectively, to the six states in the territory 
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of this section. I only need to mention 
the very valuable work accomplished by 
the Forest Products Laboratory at Madi- 
son, Wisc., and the Allegheny Forest Ex- 
periment Station at Philadelphia (in co- 
operation with local forest agencies and 
landowners), in solving technical forest 
problems of all kinds and in placing the 
results of their researches at the disposal 
of all interested persons. 

Time and subject assigned me_neces- 
sitate that I confine my comments to co- 
operative opportunities recently made 
available, or now being made available, 
for our use in solving our major forest 
land problems. 

These opportunities are as follows: 

1. Establishment of timber stand im- 
provement and planting demonstration 
plots by C.C.C. resources. 

2. Forest land purchases or acquisi- 
tion, under the Fulmer Forest Law, under 
the former Resettlement Administration, 
under Title III of the Bankhead-Jones 
Law, or by cooperating agencies for mu- 
nicipal, town, or county forests. 

3. Forestry practices in the Agricul- 
tural Conservation Program. 

4. Soil Conservation District Laws. 

5. Cooperative Farm Forestry Law. 

6. Cooperative Sustained Yield Proj- 
ects, 

These six laws or activities are the tools 
available to us to solve major forest land 
problems. Is it fair to inquire how many 
of you have ever considered the possibil- 
ity, practicability, and desirability of ap- 
plying each of these six tools to improve 
forest land and stand conditions of any 
specific forest land area, or group of areas 
in your vicinity? While many of you 
are familiar with the opportunities offered 
by a number of these six tools, it may, 
nevertheless, be worthwhile to indicate 
briefly the past and possible application 
of each. 

1. Establishment of timber stand im- 
provement and planting demonstration 
plots by C.C.C. resources—Two years ago 
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Director Fechner authorized the use o 
C.C.C. labor and resources to establish) 
demonstration timber stand improvemen 
plots on privately owned forest lands te| 
demonstrate to forest landowners in thd 
vicinity how best to treat similar timbey 
stands. Last year the Director also aujj 
thorized the use of C.C.C. resources to es? 
tablish planting demonstration plots fox 
a similar purpose. These two authoriza 
tions have been utilized with very bene! 
ficial results through the cooperative ef? 
forts of the federal Forest Service, and the 
forest services and extension services 0: 
many states. | 

2. The acquisition of privately ownecé 
land by public agencies under the Fulmex 
Act, or the former Resettlement Adminisi 
tration, or under Title III of the Bank. 
head-Jones Act, or by cooperative effori 
to form municipal, town, or county for: 
ests.—I think you are all familiar with the 
Fulmer Act passed by the Congress ini 
1935, which authorized an appropriation 
of five million dollars by the federal gov- 
ernment to purchase lands for state fer- 
ests, but under which no funds have as! 
yet been appropriated. However, over 5(i 
project areas have been selected, exam+ 
ined, and reported on, through cooperatives 
efforts of the state and federal forest serv-' 
ices, for action when funds are madel 
available. The former Resettlement Ad-~ 
ministration initiated a submarginal land! 
purchase program in the states of thisi| 
section, and has acquired a number oft) 
forest areas which it is developing. Most! 
of these forest areas are expected to bev: 
turned over to the states concerned asi| 
rapidly as possible under 99-year leases.«| 
It is expected that ten million dollars willl) 
be appropriated under Title III of the 
Bankhead-Jones Act for land acquisition) 
during the fiscal year 1939. The Bureau) 
of Agricultural Economics, which is han-) 
dling land acquisition projects under thisi 
Act, has selected two or more project{ 
areas in each state, and it is expected that} 
if these areas are approved they will be} 
| 


‘equired and most of them turned over to 
e state forest agency under long-term 
ases. New projects have recently been 
itiated in many states by towns, munici- 
alities, and counties to establish their 
public forests, to utilize land needing 
ublic ownership and development, and 
») benefit their residents. These coopera- 


‘ve purchase or acquisition programs are 


ossible tools for utilization in connection 
vith those forest land areas which should 
e transferred to public ownership in or- 
‘ler to place and maintain them in a pro- 
‘luctive condition, or to prevent further 
jury to public welfare. 
3. Forestry practices in the Agricul- 
ural Conservation Program of the Farm 
4ct—Two years ago the Agricultural Ad- 
ustment Administration, through its Agri- 
ultural Conservation Program, provided 
Nenefit payments from base allowances 
sarned by the landowner, for planting 
orest trees or seedlings on farm wood- 
land areas. Last year the Agricultural 
onservation Program also provided bene- 
fits for most of the states within this sec- 
ion for timber stand improvement work 
in timber stands on woodlands justifying 
such treatment. Entirely aside from the 
ash revenues obtained by the farm wood- 
land owners through these practices, it is 
difficult to over-estimate the value of in- 
cluding these practices in the Agricultural 
Conservation Program from an education- 
al standpoint. In some states the state 
forest service, the extension service, and 
‘Agricultural Conservation Program Com- 
mittee have worked hand-in-hand with ex- 
‘cellent results, while in other states this 
‘tool was utilized only to minimum extent. 
The final 1938 Agricultural Conserva- 
tion Programs for all states within this 
section have not yet been made available. 
I have, however, reviewed the available 
final programs and preliminary drafts of 
1938 programs covering a majority of the 
states in this section, and find that in each 
case benefits for both planting and timber 
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stand improvement work are made avail- 
able. In addition to these benefits, this 
year the National Agricultural Conserva- 
tion Program provides that all or any 
part of any payment under the 1938 Agri- 
cultural Conservation Program may be 
withheld if, “with respect to forest land 
or woodland owned or controlled by him, 
he adopts any practice which tends to de- 
feat the purposes of a sound conservation 
program as prescribed by the Regional 
Director.” Thus the 1938 Agricultural 
Conservation Program opens a door for 
each State Conservation Program Com- 
mittee, on the advice of the extension and 
state foresters, to recommend what prac- 
tices, if applied to farm woodland, it feels 
would defeat a sound conservation pro- 
gram. I think all would agree on the de- 
sirability of recommending that burning 
or setting fire to the woodland should be 
specified, most persons will agree that 
clear-cutting on steep slopes also should 
be specified, and some will agree that 
clear-cutting of any large area should be 
specified, as practices which would defeat 
a sound conservation program. The op- 
portunity is given, however, through this 
tool to formulate and develop an informa- 
tional and educational program that will 
be listened to as never before. I am glad 
to say that a number of the states within 
this section have strongly recommended 
that this section of the National Agricul- 
tural Conservation Program be _ utilized, 
and I expect to see it utilized very effec- 
tively this year, and increasingly so in the 
future. The degree to which these for- 
estry practices are included in the Agri- 
cultural Conservation Program for any 
state, and the degree to which these prac- 
tices are applied on the ground, is usually 
in direct proportion to the degree the 
local forest agencies, the state extension 
forester, and the state Agricultural Con- 
servation Committee recommend that they 
be included and utilized. 

4. The Soil Conservation District Law. 
—The federal government, in 1935, passed 
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a Soil Conservation Law which provides 
that the federal government may assist 
states which have satisfactory soil con- 
servation laws. Such state laws usually 
provide that soil conservation districts can 
be established through vote of a majority 
of the residents of the district concerned. 
I might mention that such state enabling 
acts already have been passed by Penn- 
sylvania, Maryland, and New Jersey. Af- 
ter the establishment of such soil conser- 
vation districts, the state and federal gov- 
ernments cooperate with the landowners 
in placing the lands concerned in a more 
productive condition. In my opinion, this 
tool is of tremendous importance and 
value, and should be considered of spe- 
cial value to improve forest land project 
areas where soil erosion control forms a 
major problem. 

5. Cooperative Farm Forestry Law.— 
The Cooperative Farm Forestry Law, au- 
thorizing the appropriation of 2% million 
dollars and passed last session by Con- 
gress, was recently referred to by a U. S. 
Senator from one of our southern states 
as the most constructive piece of legisla- 
tion passed by the last session of Con- 
gress. As you know, no funds have as 
yet been made available but it is hoped 
and expected that funds will be made 
available under this law starting with next 
fiscal year to both the federal Extension 
Service for transfer to state extension 
services, and to the federal Forest Service 
for transfer to state forest services. When 
made available under this Act, the funds 
may be utilized for informational, educa- 
tional, and demonstrational farm forestry 
activities, for the establishment of tree 
nurseries, for the surveying and improv- 
ing of farm woodlands, and for assisting 
farm woodland owners in the marketing 
of their wood products. This is a co- 
operative project which I feel will present 
the most effective tool to solve our farm 
woodland problem yet to be placed at 
our disposal. 

6. Cooperative sustained yield proj- 
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ects.—Demonstration cooperative sustainey 
yield projects on commercial timberlan 
and farm woodland have been initiated 
during the past two years in a number o 
states. Usually the first step to utiliz 
this tool is a recommendation by a foress 
landowner or a state agency that a pre 
liminary survey be made of an area tj 
determine the practicability of utilizing 
this tool to improve the forest land of 
and income from, the area concerned. Thd 
second step is usually to determine thd 
preliminary boundaries of the area, thd 
method by which the preliminary surver 
should be accomplished, and the person 
or agencies to handle this preliminary 
job. The third step is a conference by al; 
interested agencies to review the finding: 
of the preliminary survey and to deter: 
mine the practicability, desirability, ano 
program of further cooperative action, tc 
initiate the sustained yield project. Usual 
ly the first job to be done in connection 
with the actual establishment of the sus: 
tained yield project is to cover the select 
ed area with an intensive timber survew 
and growth study to furnish an accuratwi 
cutting or management plan for use by 
the landowners and local forest agencies: 
Following this survey and managemen! 
plan, an association of landowners may 
be formed to ascertain and obtain thd 
best markets for wood products from the 
area, and to assist in obtaining advice aw 
to proper handling of each owner’s tim?) 
berland so that products of maximuni 
value may be produced on a permanen'! 
basis with maximum benefit to the land 
owners, the wood-using industries, and the* 
community. 
You might be interested in learning thay! 
this tool has been utilized in Coos Coun}! 
ty, N. H., and in Essex County, Vt., wheral! 
over 135, 000 acres of farm woodlag” have 
been surveyed through the cooperative ef}: 
forts of the extension and forest services| 
of these states, and the federal Forest’ 
Service. A cooperative marketing associa 
tion of landowners has been formed sh 


| 


uring this winter, is supplying local pulp 
ills with over 30,000 cords of pulpwood. 
Tioga County, N. Y., in cooperation 
ith the Soil Conservation Service and 
he state extension service, we have sur- 
eyed 30,000 acres of farm woodland, and 
ie extension service is now assisting the 
al landowners to form a cooperative 
“marketing association, while the local lum- 
yer mill owner has offered a premium to 
e association for all wood products sold 
his mill from the land handled under 
sustained yield management. Likewise in 
West Virginia, in cooperation with the 
College of Agriculture of West Virginia 
niversity and the state Forest Service, 
the federal Forest Service is planning to 
survey approximately 40,000 acres of 
yoodlands, and a cooperative marketing 
ociation has been formed by the local 
orest landowners, while the local pulp- 
ood company has paid a bonus for pulp- 
wood sold to it through the association, 
in recognition of the value it feels such 
an association will be to the company. A 
similar project in Pennsylvania, where a 
local mill owner has offered a similar 
bonus, was inspected last summer by a 
representative of the federal Forest Serv- 
ice, and the results of this preliminary 
survey have been presented to representa- 
tives of the state forest service and state 
extension service for determination as to 
‘their wish to proceed further with this 
project. A similar project area has been 
investigated during the past month in 
Virginia in cooperation with the Virginia 
State Forest Service and the extension 
service, while a similar preliminary sur- 
vey is being made this month in Mary- 
land with the federal Forest Service co- 
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operating with the state forest service and 
extension service. 

Time does not permit me to describe 
the many possible applications of this 
tool to fit varying conditions, but I would 
like to emphasize that utilization of this 
tool can be fashioned to fit the individual 
area or problem, and its use should be 
equally beneficial to the landowner, the 
wood-using industry owner, the forest 
community, and the forest agencies. 

I have tried to point out the major for- 
est land problem of this section, the three 
possible avenues through which we might 
attack and solve this problem, and the six 
tools recently made available or soon to 
be available, one or more of which might 
be utilized to solve the forest land prob- 
lem in any particular area under the co- 
operative approach. The problem and 
the tools to solve the problem are pre- 
sented. It is probable that a single indi- 
vidual cannot apply the selected tool him- 
self, but you can exert your influence to 
have the forest landowner, the wood-using 
industry owner, or the forest agency you 
work with, either handle the job or co- 
operate with other landowners or agen- 
cies in applying the proper tool or tools. 
The challenge is offered to each of us. 
May I emphasize, however, that to succeed 
in cooperative programs and projects re- 
quires definite contributions in time and 
effort from each cooperator. The federal 
Forest Service is anxious to cooperate in 
every possible way, but I feel the respon- 
sibility for initiating action within each 
project area or state lies primarily with 
the forest landowners, and the local and 
state forest agencies of that area and 
state. 


THE HISTORY OF SHIPMAST LOCUST 


By ORAN RABER 
U. S. Forest Service 


introduction of the shipmast locust to Long Island from Virginia has been quite 

nest credited to a Captain John Sands, Dr. Raber has made a detailed study of 

the historical evidence for this belief and concludes that the origin of the shipmast 

locust is obscure and that when and by whom it was introduced to Long Island is 
unknown. 


HE superiority of shipmast locust 
‘|| (Robinia pseudoacacia var. rectis- 
sima Raber) over the ordinary black 
locust as a source of fence posts has been 
indicated by Hirt (4), Raber (7), and 
other workers interested in the use of 
shipmast locust. That this variety is a 
distinctly superior one is now becoming 
commonly recognized, thanks especially 
to the studies being carried out by the 
Soil Conservation Service under the lead- 
ership of S. B. Detwiler. As a result, 
this plant, which is now being extensively 
grown for erosion-control purposes in 
many sections of the United States, gives 
promise of heing extremely widespread 
within a few years; and for this reason, 
any facts that will shed light upon its his- 
tory are of especial interest to students 
of plant origins and development. In a 
recent article, Detwiler (1) discusses the 
early history of the plant on Long Island, 
where it was first observed, and seems to 
credit the legend that a Captain John 
Sands (1649-1712) brought the shipmast 
locust to Long Island from Virginia. 
When the present writer was making his 
early studies on the morphology and 
general characteristics of shipmast locust 
on Long Island, however, he also inves- 
tigated the source of these legends; and 
it is his conclusion that the connection of 
the shipmast locust with Capt. Sands is 
only a tradition and a none-too-well au- 
thenticated one at that. 


As stated correctly by Detwiler, who, it 
should be emphasized, is more responsible 
than anyone else for the interest taken in 
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shipmast locust and for its scientific study} 
the first mention of Capt. John Sands iri 
connection with this variety of black lo, 
cust was made by John Hicks (3) off 
Roslyn, Long Island, in an address before’ 


tion. True, Capt. Sands was an early set 
tler on the Island; true it also seems to be 
that the first shipmast locusts were planted 
on Long Island about the time Capt.l) 
Sands was living there; and true it also 
is that Capt. Sands is buried in the middle 
of a grove of shipmast locusts. But that) 
he ever had anything to do with the intro 
duction of shipmast locust to Long Island 
is a very different matter. 


Traditions of this sort have a well-) 
known way of starting. At the outset.) 
someone guesses that a certain event may) 
have occurred. Later on it is reported as} 
a matter of high probability, and shortly!) 
the event becomes a locally accepted’ 
“fact.” Furthermore, men who are accus~! 
tomed to checking up very carefully on» 
ordinary statements will frequently passé’ 
over very obvious slips in tradition if thisi 
tradition happens to support some fa-4| 
vorite hypothesis. Thus Henry Hicks, whot 
is a firm believer in the Sands legend andi. 
has had much to do with its perpetuation.) 
in a letter to S, B. Detwiler (January 5,/ 
1934) says: “There is a book ***** byy 
Henry Onderdonk, Jr., which mentions) 
Captain Sands as a Revolutionary officer.) 
We have a copy of it.” Now it is obvious) 
that if Capt. Sands brought the shipmasti 


that the Capt. Sands referred to must have 
een another Capt. Sands. 

The Capt. John Sands referred to was 
e son of Capt. James Sands, who in 


{Block Island (between Martha’s Vineyard 
and Long Island), where he became a 
‘prominent man and one of the leaders in 
‘local affairs. John Sands was born on 
Block Island in 1649, but in 1691, owing 


Wvateers upon their Block Island home— 
jattacks in which the Sands family suffered 
Wseverely—he removed to Long Island, 
twhere he died in 1712. 

Detwiler quotes from Benjamin F. 
WThompson’s “History of Long Island” 
(9), where Mr. Thompson asserts (Vol. 
4, p. 391) as a definite fact that John 
Sands brought from Virginia to Sands 
Point, Long Island, some young locust 
trees, which later grew and produced all 
) of the valuable timber of that kind in the 
town and neighborhood. In this connec- 
‘tion, it should be noted, however, that this 
+ history of Long Island was published in 
' 1918, or thirty-five years after the Sands 
story first appeared in print (in the ar- 
ticle by John Hicks); and while quoting 
Thompson it is only fair to quote also 
what he has said in Vol. 3, pp. 192-193, 
» wherein it is stated that: 

“A large tract on the lower part of the 
Neck [Cow Neck and now known as Man- 
hasset Neck] became afterwards the prop- 
erty of the Cornell family, who in 1695 
or 1696, sold the northern portion of it 
to Captain John Sands, and his brothers 
James and Samuel, who removed from 
New Shoreham, or Block Island, and 
entered into possession of said lands, 
from which period the northern part of 
the Neck has been known by the appella- 
tion of “Sands Point.” James subsequently 
resided at Matinecock in the adjoining 
town, for it was during his continuance 


there that on the 14th of March, 1710, he 
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released his interest in Block Island to 
his brother John, who it appears con- 
tinued his maritime pursuits, making fre- 
quent and profitable voyages between 
New York and Virginia. And it was on 
one of these occasions, it has been alleged, 
that he brought to Cow Neck a number 
of young locust trees, which he caused 
to be planted on both sides of the cove 
near which his brothers resided, from 
which trees thus set out, it is believed, 
we are indebted for most, if not all, the 
trees of this valuable timber, now growing 
on the north side of the Island. It is ex- 
tensively cultivated between Flushing and 
Smithtown, being literally a mine of 
wealth to prospective owners. Fences are 
here mostly constructed of it, and almost 
every farmer has now his forest of locust, 
of from 10 to 100 acres in extent.” 

It will be noted in the above quotation 
that Thompson is here not nearly so cer- 
tain about the Sands story and uses the 
term “it has been alleged” and later “it 
is believed.” 

This tradition is also referred to in 
Martha Flint’s “Early Long Island His- 
tory” (2) where one reads (page 29): 

“Many a comfortable old farm house 
is shingled to the ground with cedar shin- 
gles bleached by the storms of a hundred 
winters, and shaded perhaps by the very 
locusts which Captain John Sands*** first 
brought from Virginia to Long Island on 
a return voyage of his coasting schooner 
full two centuries ago. Such a one stands 
in the grounds of Mr. George W. Cox at 
Glen Cove.” 

The story, as told to the writer by 
Henry Hicks, is that on one of his trips 
along the Virginia coast, where Capt. 
Sands was probably engaged in the slave 
and tobacco trades, there arose a severe 
storm in which either a mast or boom on 
the ship broke. Capt. Sands went ashore 
to replace it and by chance hit upon a 
locust, a wood much appreciated in Vir- 
ginia even then. Impressed by the merits 
of this wood, on a subsequent trip to the 
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South he brought back with him to Long 
Island the sprouts of the trees from which 
all the present shipmast locusts have been 
propagated. 

Strange to say, however, this story does 
not occur in the Sands genealogy by Tem- 
ple Prime (6), even though it was pub- 
lished in 1886, only 3 years after the story 
was first mentioned by John Hicks. In 
fact, little is told of Mr. John Sands and 
were it not for “Niles Narrative” (p. 28- 
33) we should not even know that he was 
a captain by profession. Here, however, 
we learn merely a few incidents about 
“Captain John Sands, a gentleman of 
great port and superior powers* ** a bene- 
factor to the poor*** a promoter of 
religion*** inclined to the Anabaptist 
persuasion.” Also it may be mentioned 
that in this genealogy a severe storm off 
Long Island is described, but none off the 
Virginia Coast; nor is any mention made 
of the importation of the shipmast locust. 

It seems strange that if Capt. John 
Sands had been the benefactor to Long 
Island that this tradition claims him to 
have been, his historian did not mention 
it. Inasmuch as what one does not say is 
of almost as much importance in historical 
research as what one does say, it is thus 
highly significant that this only biograph- 
er of Capt. Sands does not mention that 
he brought back to Long Island a tree so 
valuable as the shipmast locust, if this 
story was current in 1886. 

It is even very doubtful whether John 
Hicks in the article cited above, in which 
he casually says “there are locust trees*** 
at Roslyn, L. I., that were brought by 
Capt. Sands from Virginia over a hundred 
years ago,” intended to credit Capt. Sands 
with the introduction of the shipmast 
locust to Long Island. This is indicated 
by the fact that (1) he mentions Capt. 
Sands without specifically stating that he 
brought the locusts originally into Long 
Island; (2) he seems to be stressing the 
point that some locust trees on the island 
came from Virginia, obviously unaware 
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that all the trees of the Long Island y ! | 
low locust (i. e., shipmast locust) cameajy 


originally from there; and (3) he usess 
the phrase “over 100 years ago” whe 


“nearly 200 years ago” would have beenil 
much more apropos if he had intended toij 
credit our Capt. John Sands with the orig-3§ 


inal introduction. A careful perusal o 
that paragraph, therefore, should cast con- 
siderable doubt on the theory that John} 
S. Hicks in 1882 knew aught of the story 
that Capt. John Sands was supposed to be 
the original importer of shipmast locust§ 
to Long Island. 

Henry Onderdonk, Jr., in his “Histori- 


cal Sketch of Ancient Agriculture, Stock] 
Breeding, & Manufacturers in Hempstead” ’ 


(5) says (page 59): “A Virginia trader: 
is said to have planted the first locust at 


Sands’ Point, whence it has spread over ' 
the Island.” Does it not seem a bit strange | 


that he should mention Sands’ Point and: 


not associate the locust with Capt. Sands | 
or anybody by that name, if at that time | 
(1867) the locust was connected with the ( 


name of Sands? 


Also it should be noted, Peter Ross in ¢ 
his History of Long Island (8) says (page 
6) in speaking of the vegetation of the ¢ 


Island: 


“The most prolific of these trees was the ¢ 
locust, which was first planted at Sands’ : 


Point about 1700 by Captain John Smith 


[italics of O. R.] who brought the pioneer 1) 
It spread with 1) 
great rapidity and the quality of the lum- | 
ber was regarded as better than that || 
in the trees it left behind in its parent || 
state. Nowhere else on the Atlantic Coast || 
on Long : 


specimens from Virginia. 


does the locust flourish as 


Island.” 


‘Thus we see that in general the earlier ’ 


i 


works either did not pretend to say who ) 


brought the locust to Long Island or else ’ 


did not agree on any one man, but said 
“a Virginia trader,” “Captain John Smith,” 
etc. Not until 1896 do we find the first 
unquestionable association of the original 
importation of the shipmast locust with 


pl 


\ 
! 
| 


Wapt. John Sands. According to the 
Yenerally accepted principles of historical 
esearch, the earlier documents should be 
iven preference unless later documents 
e based upon some original ones more 
ently discovered. Since no such dis- 
“Joveries seem to have been made, since it 
s also accepted that what has not been 
aid is often of as much importance as 
hat has been said by a historian, and 
ace the shipmast locusts have been asso- 
Wiated with Capt. Sands chiefly in the last 
“40 years, we must conclude that before 
fattributing their importation to him we 
should give the matter very careful study. 
Some might say that Ross’ “Captain John 
Bmith” was merely a lapsis plumae, but 
he Smith family on Long Island is a very 
ancient and important one. 
If we cannot accredit Capt. John Sands 
ith this importation, can we accredit any- 
one? The answer here is also doubtful. It is 
a matter of common knowledge that in 
regions close to the ocean anything new 
and strange is very often attributed to the 
prowess of some ocean traveler or to some 
unknown sea captain. Very often ship 
captains have brought home exotic plants 
-and animals collected in their travels; and 
thus the idea arises that every strange and 
uncommon plant must have been imported 
by some such wanderer. In June 1934, 
I found a shipmast locust in a house 
yard about a mile north of Sagamore, 
Mass. In the same yard was a huge honey 
locust. The present occupant of the house 
had not considered the shipmast locust 
_as especially noteworthy, but when I men- 
_tioned the fine honey locust, which at that 
time was over 3 feet in diameter at breast 
height, she said, “Yes, that was brought 
here, according to the story, by an old 
sea captain from the South.” 

Thus, that the shipmast locust was 
brought to Long Island by Capt. John 
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Sands must, therefore, for the present, be 
considered extremely doubtful. Although 
everything points to the fact that this 
plant is not endemic to Long Island, until 
it is located at some distant point and its 
provenance and native habitat ascertained, 
the question of its origin is open to final 
solution. Possibly it did originate in 
Virginia, but it has not yet been found 
there; and until it has been found there 
or in some other distant spot, its origin 
must remain obscure if not entirely un- 
known. 
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~ RELATIVE DURABILITY OF BLACK LOCUST AND SHIPMAST | 
LOCUST WHEN SUBJECTED TO FOUR WOOD DECAY FUNGI 


By E. RICHARD TOOLE 
Duke School of Forestry 


The wood of shipmast locust long has been considered more durable in actual service 
The results of certain laboratory tests have 


than that of the common black locust. 


been interpreted to indicate a similar relationship. 
been subjected to an analysis of variance. 


interesting laboratory experiment on 

the relative durability of different vari- 
eties of black locust subjected to certain 
wood decay fungi was reported. Although 
certain differences in the amount of decay 
are plainly evident, yet, a complete inter- 
pretation of the data presented was not 
made. 

In order to obtain an estimate of the 
importance of these differences the data 
(summarized in Table 1) have been sub- 
jected to analyses of variance.? Table 2 
shows the results. 

The experiment was so designed that 
tests of the significance of differences be- 
tween the effect of different fungi within 
each variety should be based upon mean 
square “between cultures of the same 
fungus”. This follows from the fact 
that a “culture” is a single fungus only. 
Tests of the relative durability of the two 
varieties subjected to the same fungus, 
however, should be based upon mean 
square “between blocks of the same cul- 
ture”, since blocks of both varieties were 
introduced into each culture. On_ the 
other hand, regardless of the experimental 
design, the variances of the two varieties 


|: a recent issue of the JouURNAL! an 


. i 
party Ray A progress report on laboratory tests of the relative durability of different vai 
rieties of black locust subjected to certain wood decay fungi. 


*Fisher, R. A. Statistical methods for research workers. 
*Terms in quotations refer to terms used in Table 2. | 
4 . . . . . . 7 
Snedecor, G. W. Calculation and interpretation of analysis of variance and covariance. Co’ 


legiate Press, Ames, Iowa, 1934. 
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This analysis shows that of the four fungi 

studied the difference in durability between common black locust wood and shipmast 

locust wood is significant only in the case of Poria incrassata and in the case of 
Fomes rimosus. 


The laboratory data now have 


are analyzed separately because the mea) 
squares which supply the black locust e 
perimental errors are very much greatel 
than those of shipmast locust. Conse 

| 


quently they are not pooled into a singly 
analysis. 

The comparisons of the mean square? 
“between fungi” with those for “betweei 
cultures of the same fungus” in the cas 
of both varieties of locust show that th 
probability that the difference in the meat) 
square due to chance alone is less tha 
one in one hundred (P < .01). In othe 
words there are definite differences in aG 
tivity among the fungi within the sam# 
variety, above and beyond differences du» 
to experimental error. { 

Differences between the observed sums: 
according to fungus for black locu 


rived at by multiplying the standard erro 
of the difference between 2 sums of 5 cull 
ture observations by the t (see Snedecor*”| 
value appropriate to 16 degrees of free® 
dom at those levels of significance. On thi) 
basis the difference between Polyporu 


= 


Jour. For, 36: 53-55, 1938. 
Oliver and Boyd, London. 1936. 


TABLE ]* 


DSS OF WEIGHT IN GRAMS IN COMPARATIVE TESTS 


| ON HEARTWOOD BLOCKS OF COMMON BLACK 


LOCUST AND OF SHIPMAST LOCUST SUB- 
JECTED TO DECAY BY FOUR DIFFER- 
ENT FUNGI FOR A PERIOD OF 
FIVE MONTHS* 


Culture® Black Shipmast 
Fungus number locust locust 

) Polyporus 1 .210 .00 
\( robiniophilus 605 .00 
2 638 .00 
.150 .00 
3 539 .00 
.035 .00 
4 .262 AS 
.790 .00 
5 505 00 
.630 .00 
Sum 4.364 15. 
» Fomes 1 279 .00 
§ igniarus 119 .00 
Se 116 .04 
.070 04 
cs 620 .00 
.095 .00 
4 .140 .00 
.260 00 
5 440 .00 
.220 .00 
Sum 2.359 .08 
Poria 1 4.790 .230 
incrassata 2.356 350 
2 4.410 560 
4.420 PES 
3 4.326 165 
1.860 178 
4 2.785 110 
4,240 .350 
5 4.080 698 
2.658 340 
Sum 35.925 2.616 
| Fomes 1 1.140 .00 
Timosus 817 .00 
22 1.709 03 
639 03 
3 .470 00 
1.040 .00 
4 214 .03 
1.960 00 
5 1.130 01 
.040 00 
Sum 9.159 10 


1These data were taken from Table 1, p. 54, 
Jan. 1938 issue Jour. For. 


2Fach culture contains four blocks, 2 of each 
variety. 
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robiniophilus (Murr.) Lloyd and Fomes 
rimosus (Berk.) Cooke is significant at the 
5 per cent level; the differences between 
Poria incrassata (Berk. and Curt.) Burt. 
and the other three fungi are significant at 
the 1 per cent level; and the difference be- 
tween Fomes rimosus and Fomus igniarius 
(L.) Gill. is significant at the 5 per cent 
level. Similarly in the case of shipmast 
locust, differences which exceed .643 
grams and .885 grams are significant at 
the 5 and 1 per cent levels respectively. 
Then it is seen from Table 1 that the dif- 
ference between Poria incrassata and the 
other three fungi are significant at the 1 
per cent level, while the differences among 
the other fungi are not sufficient to be 
termed significant. 


The comparison of the “between blocks 
in the same culture” mean squares for 
each of the two varieties of locust demon- 
strates that the differences between the 
amount of decay between the two varie- 
ties are significant at the 1 per cent level. 
Differences between the observed sums be- 
tween the two varieties for each fungus 
which exceed 4.901 grams and 6.557 
grams are significant at the 5 per cent 
and 1 per cent levels, respectively. These 
values are obtained by multiplying the 
standard error of the difference between 
2 sums of 5 culture observations by the 
t value appropriate to 40 degrees of free- 
dom at those levels of significance. The 
differences in amount of decay between 
both P. incrassata and F. rimosus on the 
two varieties of locust are significant at 
the 1 per cent level while those differ- 
ences between both P. robiniophilus and 
F. igniarius on the two varieties of locust 


are not significant at either the 5 per cent 


or 1 per cent levels. 

Considering an absence of decay or the 
control, to be an absolute zero, it cannot 
be shown whether the probability that 
the departure from zero caused by decay 
is due to chance in an amount < or > 


s05: 
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From these data it is shown that of in one hundred. It cannot be show 
the four fungi studied, the difference in from this experiment that the differenc 
durability between black locust wood and between P. robiniophilus and F. igniariy 
shipmast locust wood is significant only on the two varieties of locust are signil 
in the case of P. incrassata and F. rimo- cant, since the probability that these di 
sus, since the probability that these dif- ferences are due to chance is greater thd: 
ferences are due to chance is less than one five in one hundred. 


TABLE 2 


ANALYSIS OF VARIANCE FOR LOSS OF WEIGHT MEASUREMENTS FOR EACH VARIETY 


Source of — Degreesof Sum of Mean 
variation freedom squares square y 
Black locust 


[BetweenlaclUn eins ee ee eee 3 72.811097 24.270366 147.673 
Between cultures of same fungus... 16 2.629627 164352 
Total between cultures... 19 75.440724 3.970564 
Between blocks of same culture 20 11.632100 981605 89.533 
sot all rene sete eke 2 oe 39 87.072824 
Shipmast locust 
Bet weer mss un oe aene sn see Ms 3 471263 157088 34.299 
Between cultures of same fungus 16 .073273 .004580 
Total between cultures... 19 .944536 .028660 
Between blocks of same culture 20 .129929 006496 
otal pele i nt 9 ni a ete MM 39 674465 
581605 
*F = Comparison of ratio of larger Mean square to the smaller. Example: = 89.5 


006496 

*P = Probability that this ratio is greater than (~) or less than (<) one out of a hut 
dred chances ubtained by comparing the F value obtained with corresponding values in G. VW! 
Snedecor’s table of F. 


Approximately 65,000 miles of roads and nearly 130,000 miles of trails on the: 
157 National Forests were maintained in 1937 by the U. S. Forest Service. The) 


total road mileage maintained included 1,793 miles of forest highways and 63,564) 
miles of truck trails. 1 


Construction was completed on 3,747 miles of National Forest roads and oni 
1,403 miles of horse and foot trails. The road construction included 265 miles of) 
forest highways and 3,482 miles of truck trails. 


| 
H 


contents for various periods of time. 


HE germination of the untreated 
seeds of loblolly pine (Pinus taeda 
L.), in common with that of many 
er tree species, usually is characterized 
y delay, irregularity, and actual failure 
£ some live seeds to sprout. This is true 
th of freshly collected and of old seed 
3). Complete, prompt, and uniform ger- 
ination obviously is desirable in the 
ursery from the standpoint of both qual- 
ity and cost of stock. Hence, a consider- 
ble number of investigations have been 
directed toward devising and _ perfecting 
presowing treatments for seed to induce 
more satisfactory germination. 


The most generally practicable and ef- 

fective method thus far discovered is strat- 
ification of the seeds for several weeks or 
months at relatively low temperatures in 
a porous, well moistened medium such as 
sand or peat. Barton (1, 2), working 
with the seed of more than thirty different 
conifers, found that germination was some- 
what hastened in practically all of the 
tested species, and that in the majority of 
them the final percentage of seedling pro- 
duction was increased by the stratification 
treatment. Stratification in moist acid 
peat was effective for most species, in- 
eluding loblolly pine, within fairly wide 
limits of time and temperature. Good 
results were obtained at temperatures 
ranging from 0° to 15° Cres eet Ow oo. 
F.) and with durations of treatment of 
from 1 to 4 months. For practical pur- 
poses, stratification for 2 months at 5° C. 
(41° F.) was recommended. 


_ METHODS OF STRATIFICATION FOR LOBLOLLY PINE SEEDS 


By A. L. MacKINNEY anp W. E. McQUILKIN 
Appalachian Forest Experiment Station 


Loblolly pine seeds were stratified in a number of different media at different moisture 
A detailed study was made of the viability and 
the promptness of germination of the seeds so stratified, and some interesting and im- 
portant relationships were determined. For practical purposes it is recommended that 
before sowing, loblolly pine seeds be stratified two to three months in thoroughly 
moistened sand or peat at temperatures between 32 and 40° F. 


The present investigation was designed 
to obtain additional information on the 
best methods of over-winter storage as a 
presowing treatment for loblolly pine 
seeds to be used in southern nurseries. It 
supplements Barton’s work by testing the 
efficacy of other stratification media and 
different moisture contents of media. The 
possibility of substituting the conditions 
prevailing within a cool, moist spring 
house for the oftentimes less readily ac- 
cessible conditions of an ice house or cold 
storage chamber was also investigated. 


The study comprised two experiments. 
Experiment I was a comparison of the 
merits of different stratification materials 
and conditions, viz., dry sand, moist sand, 
dry peat, moist peat, and no medium 
(control), all of which were tested in an 
ice house and in a spring house. Experi- 
ment II was an outgrowth of the first; it 
tested the effects of different amounts of 
water in peat and in sand in a controlled 
temperature chamber held at 34° to 38° 
F. 


PROCEDURE 
The work here reported extended 
through parts of two years. Experiment 


I extended from January through June in 
1933, Experiment II through the same 
months in 1934. Fresh seed was used in 
each experiment. After extraction from 
the cones by solar drying, which required 
about seven weeks, the seed was cleaned 
and placed in dry cold storage for ap- 
proximately one month prior to the begin- 
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ning of the respective experiments. The 
two lots of seed are described in Table 1. 

In both experiments, the lots of seed 
were divided into 200-seed samples and 
placed in separate small cloth bags. These 
were buried in the stratification media in 
wooden boxes about 12x24x6 inches deep. 
At approximately monthly intervals for 
three months one sample was removed 
from each treatment medium for tests of 
viability and promptness of germination. 
All tests were made in flats in a green- 
house where the temperatures ranged, with 
fairly regular fluctuations, from 50° to 
80° F., averaging about 65°. The seeds, 
in rows of 20, were planted at a depth of 
approximately one-fourth inch in a mix- 
ture composed of one-half sand and one- 
half woods soil. Germination counts were 
made for Experiment I every 2 days, and 
for Experiment II every 3 days. After 
each examination the counted seedlings 
were removed. Germination was consid- 
ered completed when no more seedlings 
appeared in a given sample for 8 days 
(Experiment I) or 9 days (Experiment 
IT). Different units of time were employed 
in the two experiments merely because of 
convenience. 

Experiment I.—In the first and more 
exploratory of the experiments, ordinary 
river sand and florist’s peat, both wet and 
dry, were compared as stratification media 
in two places differing primarily in tem- 
perature. A commercial ice house, and a 
spring house during the winter and spring 
months, were used. Control samples of 
seeds without medium were subjected to 
each external environment in dry, open, 
2-quart glass jars. 


TABLE 1 
SUMMARIZED DESCRIPTION OF SEEDS USED IN EXPERIMENTS 


FORESTRY 


The “dry” media were air-dry and t 
“wet” were saturated for 6 hours followe 
by 1 hour of draining. The media in 
ice house were rewetted once each mon 
and those in the spring house twice month) 
ly, to a point where water could hy 
squeezed from the material. 

The temperatures in the 
ranged from 34° to 39° F., averaginil 
about 36° for the period of the expe 
ment. Temperatures in the spring hous 
fluctuated more widely, because of variz 
tions in outside air temperatures. Durin 
January and February the range was frox 
42° to 55° F., averaging about 50°. Th 
averages for March, April, and May ap 
proximated 55°, 60°, and 63°, respectively 

Experiment I]—This experiment wa 
designed to compare the effects on sees 
germination of different moisture contenit 
of stratification media. Washed sand ani) 
florist’s peat, previously oven-dried, wer 
each used with moisture contents of 2% 
50, 75, and 100 per cent of water holdin 
capacity. The moisture contents of thi 
media were held practically constar 
throughout the treatment period by check 
ing the gross weights of the stratificatio# 
boxes at approximately weekly interva# 
and, if necessary, adding water to replac) 
losses from evaporation. All stratifiet) 
samples were kept in a controlled tem) 
perature chamber at 34° to 38° F. fd) 
the duration of the treatments. . 


RESULTS 


The results of Experiment I are sun} 
marized in Table 2. It is evident the} 
both wetness of stratification medium ani) 


Experiment | 


Experiment II 


Time of collection 
Place of collection 
Method of cleaning 
No. clean seed per pound 
Viability by cutting test 


By bl 


ower 


‘Standard deviation, 


Autumn, 1932 
Pender County, N. C. 


17250592" 
77.4413 per cent* 


Autumn, 1933 
Bertie County, N. C. 
By flotation 
17540768" 

98.52 per cent’ 


period. Since these results are so plainly 
pvident, the analysis of variance (4) is 
included. No consistent differences 
een peat and sand as stratification 
‘materials were found in the experiment. 
The length of the germination period 


he controls, as the length of treatment 
‘period increased. The decrease was es- 
sentially uniform for all dry conditions 
‘in both ice house and spring house. Strat- 
ification in dry media thus had no effect 
»which was not equally evident in the un- 
stratified controls. This uniformity of the 
ehavior of samples from all dry condi- 
Hons indicates that, during the months 
immediately following collection, the seeds 
tmormally undergo changes by which their 
germinability is to some degree improved. 
Hence, any improvements in germination 
appearing after treatment represent the 
jeffects of that treatment combined with 
‘the independent effects of time, and conse- 
quently, the effects of different treatments 
are most validly compared when the time 
‘factor is the same. 

Moist stratification in both ice house 
and spring house, as compared to dry 
treatments for the same periods, resulted 
in a marked hastening of germination. 
This effect was clearly evident in samples 
tested after only 28 days of treatment; 
after 56 and 84 days, samples from moist 
media completed germination in 50 to 60 
per cent of the time required by the dry- 
treated seeds. The changes induced by 
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moist stratification progressed more rap- 
idly in the spring house than in the ice 
house. Samples removed from the moist 
media after 56 days in the spring house 
completed germination in practically the 
same time as did samples which had been 
in the ice house for 84 days, and 84 days 
of moist stratification in the spring house 
resulted in greater shortening of the ger- 
mination period than did any other treat- 
ment. The changes which take place in 
the seeds evidently are accelerated by 
higher temperatures and possibly, also, by 
fluctuations in temperature such as_ oc- 
curred in the spring house. 

The influence of the various treatments 
was much less pronounced on the total 
percentage, than on the rate, of germina- 
tion. The only indication of a definite 
effect on percentage of germination was 
the decrease after 84 days in the spring 
house. Apparently a decline in vitality 
is induced by higher temperatures when 
continued 3 months or more. This in- 
ference was substantiated by a simple sup- 
plementary experiment in which loblolly 
pine seeds, after moist stratification in the 
spring house for one year, showed less 
than 30 per cent germination. In view 
of these results, it appears inadvisable 
to substitute the merely cool conditions of 
a spring house for the somewhat lower 
temperatures usually recommended, partic- 
ularly when the stratification period is to 
be prolonged. With higher temperatures, 
it becomes increasingly necessary that the 
length of the treatment period be accu- 
rately pre-determined and rigidly observed. 


i TABLE 2 


RESULTS OF DIFFERENT TREATMENTS OF LOBLOLLY PINE SEED, EXPRESSED IN NUMBER OF DAYS REQUIRED 
FOR GERMINATION TO BE COMPLETED AND PERCENTAGES OF GERMINATION 


After 28 days’ treatment After 56 days’ treatment After 84 days’ treatment 
- Stratification Ice house Spring house Tce house Spring house Ice house Spring house 
medium No. Percent No. Percent No. Percent No. Percent No. Percent No. Percent 
days germ. days germ. days germ. days germ. days germ. days germ. 
Moist peat... 60 655 74 71.0 4472-09" 30) -73.5 BZ AO ZOO.) 
Moist. sand____. 682 °715 80° 73.5 A070! ye oO 10:0 BASS, ANS) APR Lakes} 
Miry peat... 90 66.0 92 72.5 ee GW) TPA EY 50 67.0 48 68.5 
aeeye sand = ED Gas Pe oD TOO 10 09.0) 54 715 54 65.0 
2690 ee Ome. 0 54 69.0 54 68.0 


None (open jar). 90 70.5 90 72.9 


, 
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The results of Experiment II are shown 
in Table 3, and the analysis of variance 
with respect to length of germination pe- 
riod and percentage of germination is giv- 
en in Table 4. The results in both re- 
spects show “time,” i. e., the length of the 
stratification period, to be the only sig- 
nificant factor. This is conclusively shown, 
as regards length of germination period, 
by the magnitude of the corresponding 
figure (122.76) in the first “F” column 
of the analysis table. By reference to the 
data in Table 3, the average length of the 
germination period after 90 days’ treat- 
ment is found to be 20 days, as compared 
to 43 days after 60 days’ treatment, and 53 
days after 30 days’ treatment. The effect 
of “time” on percentage of germination is 
less conclusively demonstrated. The rela- 
tively small value (7.37) in the second 
“F” column of Table 4 shows that the 
apparent time effect might once out of 
20 times be due to chance alone. 
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As in Experiment I, peat and sam 
proved to be practically equally effectiv 
as stratification media. The water co 
tent of medium, which was the primar 
factor here under test, exerted no sig) 
nificant effect over the entire range co 
ered by the experiment. Experina | 
showed that some degree of wetness ¢ 
medium is necessary if stratification is | 
be effective. Experiment II, though | 
does not establish the minimum effectivi 
water content of medium, indicates thd 
the essential requirement is merely wei 
ness, rather than any specific degree ther» 
of. A water content of 25 per cent | 
neither more nor less effective than greate| 
amounts. It is noteworthy that wetnes( 
to the full capacity of the medium pre} 
duced no ill effects. Apparently it is int 
possible to provide too much water, < 
least so long as the seeds are not actuall) 


submerged. 


TABLE 3 


RESULTS OF STRATIFICATION OF LOBLOLLY PINE SEED IN MEDIA OF DIFFERENT WATER CONTENTS, EXPRESSI 
IN NUMBER OF DAYS REQUIRED FOR GERMINATION TO BE COMPLETED AND PERCENTAGES OF GERMINATIC 


Water content of After 30 days’ treatment After 60 days’ treatment After 90 days’ treatment 


media as per cent Peat Sand Peat Sand Peat Sand 

of water-holding No. Percent No. Percent No. Percent No. Percent No. Percent No. 
capacity days germ. days germ. days germ. days germ. days germ. days 

Zo epermcent——. 45 895054 9955 33 9855-42, 8910 18 96.5 21 9am 

5) ier @an 4h OL OR 42 920 42 92.0 21. 95.0 18 9254 

75 per cent... pao OT 0s) 57 OL 45 90.0 54 93.0 21 97.5 21 “Geet 

LOO Mpenscentee 5408920 r 93.5 48 93.0 39 945 18 91.5 24 96.0 ( 

TABLE 4 
THE ANALYSIS OF VARIANCE FOR EXPERIMENT JI, SHOWING THE SIGNIFICANCE OF THE EFFECTS (/ 
THE VARIED FACTORS ON LENGTH OF GERMINATION PERIOD AND ON PERCENTAGE OF GERMINATICI 


Degrees of Length of germination period Per cent of germination | 


Sources of variation freedom Sum of Mean Sum of Mean 
squares — squares 138 squares squares oh 
Moisture tte y 139.125 46.375 2.49 7.615 2.538 0 
Medium 1 63.375 63.375 3.40 0.844 0.844 0.: 
pee a eee 2 4572.750  2286.375 122.76 41.896 20.948 7.44 
nteractions 
Moisture-medium 3 40.125 Looe 0.72 13.781 4.594 1 
Moisture-time ew iG 62.250 10.375 0.56 37.854 6.309 2 
Medium-time _.... 2 23.250 11.625 0.62 1.188 0.594 0. 
Remainder (error)... —s—«#6/ 111.750 18.625 17.062 2.844 


Tog ine 
Individual mean squares expressed as multiples of remainder mean square. 


SUMMARY 


| 1. An investigation was made of the 
‘bomparative efficacy of different materials 
wind media, moisture contents of media, 
‘periods of treatment, and temperatures for 
the stratification of loblolly pine seeds as 
‘4 means of inducing prompter and more 
‘homplete germination. 

| 2. The stratification medium must be 
thoroughly moist in order to be effective 
‘in hastening germination and in promoting 
tromplete germination. Dry stratification 
s neither more nor less effective than is 
exposure of the seeds in an open jar to 
the same temperatures for the same pe- 
ods of time, without benefit of stratifica- 
tion media. 

3. The amount of water in the strati- 
fication medium is immaterial as long as 
t approximates or exceeds 25 per cent 
of the water-holding capacity. 

4, Peat and sand are equally effective 
as stratification media. 


5. The changes induced in the seeds 

by stratification treatments proceed more 

rapidly under the higher temperatures 

hich prevail in a spring house than un- 
° 
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der the lower temperatures of an_ ice 
house. Treatment for 56 days in a spring 
house at temperatures averaging about 50° 
F. was essentially equivalent to treatment 
for 84 days in an ice house at an average 
temperature of 36° F. 

6. Moist stratification under the rela- 
tively high temperatures of a spring house 
results in decreased vitality of seeds when 
continued for three months or more. 

7. For practical purposes, it is recom- 
mended that, before sowing, loblolly 
pine seeds be stratified for 2 to 3 months 
in thoroughly moistened sand or peat at 
temperatures between 32° and 40° F. 
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Bic GAME IN NATIONAL Forests INCREASE 


| oye game animals—deer, bear, moose, antelope, elk, buffalo, mountain sheep, 
ond mountain goats—have doubled in number on National Forests in the past 
12 years, reports the U. S. Forest Service. 

When the first big game census was taken in 1924 there were less than 700,000 
animals. By 1930 the figure had grown to 1,000,000. Present estimates place the 
| big game population at 1,700,000 animals. 
and now total more than a million head. 


Deer have made the biggest increase 


A NEW DAY IN THE NAVAL STORES INDUSTRY* 


By V. L. HARPER? ano T. A. LIEFELD? 
U. S. Forest Service 


URING the past several decades 
P) one of the oldest and most pic- 

turesque of American industries 
has waited with rather hopeless appre- 
hension for its raw material to give out. 
But at last a new day has dawned for 
this unique industry. Without detracting 
at all from the vital part in this renascence 
played by wise and bold legislation, it is 
safe to say that without the research con- 
ducted by foresters in naval stores pro- 
duction since 1920, and expanded under 
the McSweeney-McNary Act, this new day 
would still be below the horizon. Instead, 
and as a result of this research, about 
80 per cent of all the longleaf and slash 
pine timber currently worked for naval 
stores in the turpentine woods of the 
South is now being conservatively oper- 
ated under the terms of the Agricultural 
Conservation Program. The chief fea- 
tures of the program are that no trees 
smaller than 9 inches in diameter are 
chipped, specified chipping practices are 
adhered to, and fire protection in coopera- 
tion with state and federal agencies is 
intensified. 

Research into the practices of the naval 
stores industry in the United States has 
had a brief but curious history. For 300 
years there was no research. Men con- 
tinued to use the same crude and wasteful 
methods of extracting gum from the living 
longleaf or slash pine tree that were 
evolved by the early Colonial settlers in 
seeking pitch and tar for their wooden sail- 


"By naval stores industry is meant the industry that obtains its raw material from living tree) 

It does not include the smaller industries that produce naval stores from dead wood, such as till’ 
steam and solvent operations; or the operations that produce sulphate turpentine and rosin as| 
I 


by-product of paper making, 


*Division of Forest Management Investigations, U. S. Forest Service, Washington, D. C. 


“Southern Forest Experiment Station, 
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ing vessels. Until about 1920 the only i 
provement evolved by American science 
and after all it was merely borrowed fron 


is attached to the working trees as a subi 
stitute for the old “box,” or cavity skill) 
fully cut into the base of the tree, to catel, 
the gum which trickles down over thi 
scarified surface above. It was this sold 
improvement in turpentining — practice 
which in solving one problem created 
new one. A box could not well be cw 
in a small tree, but a cup could be hun, 
on a six-inch sapling. This fact the Forest 
Service largely overlooked in the Cappae 
Report of 1920, which predicted the earls 
death of the turpentine industry becaus 
of the depletion of the southern pine fox 
ests. The big timber in the Carolina: 
Georgia, and Florida was indeed scarce 
but millions of young saplings never bel 
fore chipped were bled in the first tens# 
years after the World War. 

The 1920 prediction was not realized 
for this and two other reasons. The sew 
ond was the ability of the southern pine! 
if given only half a chance, to grow at 
prodigious rate. The third reason wa 
research. Having provided the means fe) 
“working” immature timber, science no 
came to the rescue of the small tree amp 
of the industry. Basic research at thi 
Forest Products Laboratory at Madisox(: 
Wisconsin, on the anatomy and physiolog# 
of resin production in the pine tree showe® 
that an unwounded pine tree contains 5) 


few resin ducts in its sapwood; when 
wounded by the axe or hack it produces 
a greatly increased number in the new 
wood currently added through growth. 
Furthermore, it disclosed that a given 
resin duct, from which only a moderate 
amount of gum exudes when the tree is 
first chipped, after a month or so yields 
much more. These facts for the first time 
explained why the second year of turpen- 
Wining, if chipping is not too heavy, pro- 
duces more gum that the first, why ad- 
vance preparation of a tree insures more 
satisfactory first-year yields, and why 
chipping which progresses too rapidly up 
the tree from the first basal streak soon 
gets into unstimulated and therefore less 
productive tissue. 

_ Above all, the work of the Laboratory, 
and later of the Southern Forest Experi- 
ment Station, emphasized the need for 
Maintaining the health and vigor of the 
trees if a high, sustained yield of gum is 
to be expected. These simple facts, con- 
firmed by his own tests, were most effec- 
tively carried direct to the turpentine 
operator by the late Austin Cary of the 
Forest Service. Concurrently, the demon- 
stration of improved gum handling and 
stilling methods carried on by the Bureau 
of Chemistry and Soils greatly strength- 
ened the industry in the second major 
phase of naval stores production. 

The improved chipping — technique 
evolved by the naval stores research has 
gone far toward stabilizing the industry 
by making the timber last longer. Through 
the use of weekly streaks 1% inch in 
height, instead of 4 inch or more as for- 
merly cut, the period of turpentining each 
‘tree is considerably extended, and by re- 
‘ducing the depth of these streaks from 1 
| inch or more to % inch the mortality rate 

of the trees is greatly lowered. Dry-face, 
prevalent under the old methods, is large- 
ly prevented. Moreover, these new prac- 
tices currently produce as much gum per 
tree as was produced formerly with heavy 
chipping. 


te 
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In addition to the improved streak 
specifications, other studies by the South- 
ern Forest Experiment Station have con- 
tributed much information paving the way 
for more efficient working of turpentine 
pines, increased yields, and better man- 
agement of turpentine stands. It has been 
shown that by working one face at a time 
and by planning face location so as to 
leave no more or no less than a 4-inch 
strip of live wood between “front face” 
and “back face,” gum yields are increased 
and, in the long run, the maximum num- 
ber of faces can be placed on the tree. 
Defoliation of turpentined trees by fire 
was found to result in marked reduction 
in gum flow; with complete defoliation, 
the flow from longleaf pine was reduced 
50 per cent during the first season. Re- 
covery from fire was found to follow 
closely the recovery of the crown; thus 
defoliated trees should not be turpentined 
for at least one year after the damage. 
Intensive studies clarified the influence of 
air and soil temperature—particularly air 
temperature—on gum flow, and the vary- 
ing response between longleaf and slash 
pines. This knowledge permits adjust- 
ment of chipping schedules to obtain 
maximum yields in the shortest period of 
time. The value of raising cups frequent- 
ly to prevent the gum from flowing over 
a long face has been proved by improved 
quality of gum. Chipping with sharp 
hacks was found to give 15 per cent more 
gum than with dull hacks. 

Naval-stores gum is produced by the 
tree at the expense of wood, and conse- 
quently some reduction in growth during 
the turpentining period must be expected. 
Studies have revealed that one face retards 
the tree’s growth rate by 25 per cent and 
two faces by 40 per cent. Following the 
cessation of turpentining, as the face scars 
heal over, the growth rate may be ex- 
pected to return gradually to normal, or 
that of an unwounded tree. At best, how- 
ever, this is a slow process. 

The capacity of trees to yield gum has 
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been related to size, growth rate, and 
character of limbs, etc., with the finding 
that diameter is by far the most significant 
factor influencing yield. Gum yield tables 
based on diameter furnish the best kind of 
argument against working small timber. 
These tables show clearly that rarely will 
trees smaller than nine inches yield enough 
gum to make a profit, and that from this 
diameter upward the gum yields mount 
rapidly. In addition it has been pointed 
out frequently that a large tree when 
abandoned for turpentining is valuable 
for sawlogs, piling, poles, and other uses, 
whereas a small worked-out tree is not 
only practically worthless (except for 
possible salvage by the paper mills that 
have recently come to the South), but con- 
tinues to occupy the space needed for a 
new crop of timber. 

In spite of these demonstrated advan- 
tages, the practice of waiting until trees 
mature fully for turpentine production 
has only gradually found favor with the 
naval stores industry. The need for im- 
mediate returns, with its attendant urge 
to press trees into production as soon as 
they can support a turpentine cup, has 
worked against it. In witness are the vast 
areas of worked-out turpentine trees of 
little present or prospective value for 
saw-logs and other high-value wood prod- 
ucts. These trees are too small to be in 
demand now, and are too nearly girdled to 
grow at a satisfactory rate for future mar- 
kets. It is partly to correct this condition 
that help is being given the naval stores 
industry through the conservation program 
of the Agricultural Adjustment Adminis- 
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tration. This program requires amon) 
other things that small trees be no 
worked. Under this stimulus it is believe, 
that the industry is well on its way tdi 
ward a greatly needed reform. 

The rather gloomy market prospect; 
created by the inroads of substitutes maki 
it imperative that naval stores productioi 
become efficient as never before. The fac 
that France on 2 million acres produc 
about one-fourth as much naval stores < 
we do on 50 million acres is a challeng 
to American scientists and businessmeié 
This country, and particularly the South) 
can ill afford to lose an industry whic 
furnishes a generous proportion of jok! 
to the manual laborer, and in which proj 
prietorship is rather widely dispersed bi} 
cause capital investments are relative + 
small. Greater efficiency will not oni 
permit the payment of higher wages | 
more than 50,000 employees of the indul 
try but will also increase the annual val 
of its products, which is now $30,000,060 
to $50,000,000. 

Greater efficiency in the industry d 
mands that timber stands be built up frog 
the present low average level of 15 wor} 
able trees per acre. A carefully planni 
integration of management for naval stor 
and cer forest odacs must be realize? 
Research is ready, with a background If 
accumulated knowledge, to assist in the 
efforts. Now that it has solved the pre} 
ing problems of chipping, it is ready || 
turn its full attention to entirely ne} 
methods of gum extraction and to gro’ 
ing better stands of high-yield trees, Th} 
may research share in making permanei} 
the new day in the naval stores industnif 


cerning the effect of vegetation upon 


HE reduction of the acreage of 
frozen soils and the retention of 
snow by hardwood forests and 
coniferous plantations has not been con- 
sidered by engineers an essential part of 
long-range flood control programs in the 
Northeast (1, 5). Nevertheless, melting 
snow and run-off from frozen soils were 
considered major causes of the March 
1936 floods in the Northeast (1). These 
floods caused damage in excess of $100,- 
000,000 in New England (1), and in ex- 
eess of $59,000,000 in the Susquehanna 
watershed. However, a review of the 
literature shows that the relative extent 
of frozen soil in forest and open areas 
has not been systematically studied in the 
Northeast. The possibility of reducing 
the acreage of frozen soil through forest 
cover is of great importance. For ex- 
ample, there are approximately 806,000 
acres of submarginal land not in wood- 
land or brush, in the Susquehanna water- 
‘shed, in New York State alone (3). In 
addition, there are 1,335,000 acres in 
forest which is composed largely of hard- 
- woods. 


Tue AREA INVESTIGATED 


This report is part of a forest influences 
study made at the 1,880 acre Arnot For- 
est, which is owned by Cornell Uni- 


THE EFFECT OF VEGETATION UPON SNOW COVER AND FROST 
PENETRATION DURING THE MARCH 1936 FLOODS 


By C. H. DIEBOLD 
Cornell University 


Although foresters and engineers have long debated the value of forests 2s a means 

of flood control, relatively few studies have been made. 

occurred during the period when the author was conducting intensive studies con- 

snow cover and soil temperature. 

presented show that hardwood forests are a favorable influence which should be 
considered in flood control programs. 


The floods of March 1936 
The data 


versity. It is a tract of hill land located 
14 miles southwest of Ithaca, New York, 
in the headwaters of the Susquehanna. 
The topography is that of a well-dissect- 
ed plateau, with steep V and U-shaped 
valleys. The altitude ranges from ap- 
proximately 1,170 feet to 1,970 feet. The 
preva‘ling humus types are root mor and 
twin mull, which range from one to two 
inches in depth. The soils have been de- 
rived from acid glacial till; gravelly silt 
loam textures predominate. These soils 
belong chiefly to the Lordstown and Vo- 
lusia series and associated soils (2); they 
are similar to more than 5,000,000 acres 
in the Northern Appalachian Plateau sec- 
tion in New York and Pennsylvania. The 
experimental work was conducted in 3 
hardwood types, and in adjacent culti- 
vated and abandoned fields (poverty grass 
and weeds). The sugar maple-beech-yel- 
low birch, type 12 (6), consists of closed 
stands of 50-to-60 year-old second growth 
and scattered trees of the original stand. 
It occurs on the northerly slopes of the 
major valleys, on the broad hill tops, 
and in the small stream valleys. The 
chestnut oak, type 36, is composed of an 
open, scrubby overstory of chestnut oak, 
with an irregular understory of aspen and 
laurel. It is confined to the south and 
west slopes of the major stream valleys. 


1Some_ interrelationships between soil characteristics, water tables, soil temperature, and snow 
cover in the forest and adjacent open areas in south-central New York. Cornell Univ. unpub- 
lished thesis, Ph.D. degree, 1937. The author wishes to express his indebtedness to the Depart- 
ment of Forestry for the purchase of special equipment, and to Dr. J. N. Spaeth, under whose 


direction the study was made. 
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The aspen, type 4, consists of dense, even- 
aged, 20-to-30 year-old stands which oc- 
cupy the severely burned portions of the 
sugar maple-beech-yellow birch sites. 


Metuops OF INVESTIGATION 


Soil temperatures were obtained at 
depths of 1, 5, 12 and 30 inches at week- 
ly intervals at 20 stations throughout the 
winter of 1935-1936, by means of copper- 
constantan thermocouples,? and a Leeds 
and Northrup portable potentiometer. The 
potentiometer contained an automatic cold 
junction compensation, and was equipped 
with a dial reading in degrees Fahrenheit. 
This instrument proved to be fairly well 
adapted to severe conditions.? The com- 
bined possible error due to differences 
between thermocouples and to variation 
in potentiometer readings is about 1° F.; 
the majority of the readings are accurate 
to 4° F. Soil temperatures were record- 
ed at 12 forest stations and 8 adjacent 
open field stations which were located in 
three groups at the apices of a triangle, 
the sides of which were about 114 miles 


TABLE 1 
AVERAGE DAILY SOIL AND AIR TEMPERATURES (FAHRENHEIT), BY PERIODS, IN FOREST AND 
ADJACENT OPEN FIELD* 


Bare field, exposed ridgetop, elevation 1,970 feet (station J1); sugar maple-beech-yellow bire 
sheltered northeast slope, elevation, 1,945 feet (station LC) 
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long. The majority of these stations were ¢ 
tablished in 1934. The thermocouple da 
were supplemented by two Friez soil a 
air thermographs which were located | 
the sugar maple-beech-yellow birch fe 
est (station LC), and in an adjacent op) 
field at the Arnot Soil Conservation ‘i 
periment Station (station J1). 

Snow depth data were recorded at uf 
20 soil temperature stations, 4 times wee 
ly from November 7, 1935 to May 
1936. The average of readings from 1 
yardsticks, set at each soil temperatut 
station, was recorded when the snow ¢ 
ceeded 5 inches in depth. When the der 
of snow averaged less than 5 inches, 
independent readings were made by fo: 
ing the yardstick through the snow | 
the ground surface, averaged and recon 
ed to the nearest half-inch. 


Som. TEMPERATURES PRIOR TO FLOO 
oF Marcu 


A study of monthly meterological sus 
maries for Ithaca, New York (Weathk 
Bureau Station nearest to the Arnot FJ 


Average soil Average air Absolute 
temperature temperature minimum 
Maxi- Mini- Maxi- Mini- Daily temperatures 
1935-1936 mum mum mum mum _ mean? Soil Air 
Dec. 15-Feb. 1 . 
ce awe Pe eee ee ae ees 20.4 11.8 LOW 22.0 —8.0 |) 
ose OTEStues st tbs Sees Den 31.6 y ; 3 — 
Pe open os 32.0 31.6 Pad ee 12.0 16.1 31.0 6.0 
ae rhe Bee rete ee 24.5 22.8 21k Wee 14.1 20.0 —10.0 
ose Oreste = eee Pr oe ‘ 5 
roa Weve te 31.8 fo |! 21.6 9.0 14.6 30.5 —6i5 
Baten Heiden see ee LO ae 35.4 225 281 19.0 5.0 | 
Clasee rT Oreste 32.0 31.8 33.1 223 27.8 315 6.5 


iT} : . - " i 
_ ‘The data were obtained by. means of thermographs as follows: soil temperature at a deli’ 
of one inch; air temperature 12 inches above the eroand, 


*The daily mean air temperature (24 hours) was obtained by planimetering the thermogré| 


records, 


2 - . . . 
Duplicate thermocouples were established at one inch, to insure representative readings. 
these thermocouples were located in the humus layer. 


vas the necessity of protecting the standard cell from temperatu) 
Such protection was accomplished by placing it in a woolen casing which cf 


the forest areas, 


“The chief disadvantage was 
below freezing. 


tained a benzine pocket hand warmer, 


st), shows that the air temperatures for 
lecember and February were 5° to 6° 
F. below normal. The winter was unusual 
‘m that the temperatures were almost 
wontinuously below 32° F. from Decem- 
ar 15 to February 24. The average 
laximum, minimum and daily mean air 
jfemperatures at the bare field station were 
vhlmost identical with those of the forest 
tation (Table 1). 

From November to mid-December, 1935, 
he soil was not frozen at any of the sta- 
“ions, irrespective of type of cover, ex- 
sept at station Jl, which was located in 
1 bare field on an exposed ridgetop. The 
snow cover during this period was inter- 
ttent, and was slightly greater in the 
forest areas. 

From mid-December to early March, 
snow cover was continuous at all sta- 
tions. At the 12 forest stations,* none of 
the soils was frozen; the snow cover 
averaged from 17 to 31 inches during 
February, the coldest month of 1936 (the 
average minimum daily air temperature 


$8 


EFFECT OF VEGETATION UPON SNOW COVER 


EFFECT OF TYPE OF COVER AND TOPOGRAPHIC POSITION 
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was 7° F.). Soil temperatures at one inch 
at these stations were very close to 32° 
F. throughout the period, irrespective of 
air temperatures (Tables 1, 2). A snow 
depth of 10 to 17 inches also prevented 
the soil from freezing at 6 field stations 
(5 abandoned meadow and one pasture). 
Since the soil temperatures were very 
close to 32° F., and since some of these 
stations were frozen during the more open 
winter of 1934-1935, it would appear that 
the snow cover in 1935-1936 was barely 
sufficient to prevent frost penetration. On 
the other hand, at the bare field station 
Jl, a snow cover of 7 inches was insuffi- 
cient to prevent the soil from freezing to 
a depth exceeding 30 inches, by mid- 
February. The average minimum soil 
temperature at one inch at this station 
was 22.8° F. during February (Table 1) 
and was strongly influenced by periods 
of low air temperature. A snow depth of 
58 inches, however, prevented bare field 
station A8 from freezing. This station is 
typical of small areas on the lee sides of 


TABLE 2 


ON THE ACCUMULATION OF SNOW AND 


WEEKLY SOIL TEMPERATURES AT PAIRED STATIONS DURING FEBRUARY 1936 


Depth of snow 


cover (inches) Soil temperature 


Type of cover Mean One inch depth Five inc depth 
UPLAND Sta. Mean difference Highest Lowest Highest Lowest 
Exposed ridgetop, 1,970 feet elevation 
‘ 3 J 7.4 17.£9-+0.48 32 21 31 24, 
Dense maple forest BX1 25.1 ce 33 32 35 34 
Exposed south slepe, 1,560 feet 
Meadow (abandoned). K4 10.5 6.83+0.28 33 32 33 33 
| Open oak forest Si 174 mr aol 33 31 33 33 
Sheltered east slope, 1,935 feet “ fi - a 
Bare field _ ore AG 58.8 ay 3! 
Closed maple forest LG 30.8 28.00+0.52 33 32 34 33 
: VALLEY é OF 
' Sheltered east slope, 1,250 feet 
| Meadow (abandoned)  _—B2 16.7 1.47-+0.32 34 33 35 34 
Closed maple forest — BX8 17.9 ‘ 33 32 35 34. 
Sheltered south slope, 1,400 feet Pe 
Brush lot pasture ___- S2B 15.9 234+0.21 34 31 et 
Dense aspen forest Kl 18.4 33 31 3 


1Mean difference standard error, as calculated by Student’s method with argument ¢, Labo- 


; i Exercises in Biometry, Cornell University. 


f 
! ‘The data at 7 unpaired forest stations were so similar to those of the 5 paired forest sta- 
tions, that they have not been presented. 


\ 
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hill tops, where deep drifts accumulate, 
while bare field station Jl is typical of 
large areas of exposed hill land in south- 
central New York, where snow cover is 
scanty (Figure 1). In contrast, the for- 
est areas were unfrozen, and possessed a 
deep, even cover of snow (Figure 2). 


Frost ConpiTIions AND THEIR INFLUENCE 
ON THE FLoops oF Marcu 


None of the 12 forest stations, and only 
one of the 8 open field stations possessed 
frozen soil during the serious floods of 
March 1936. The bare field station Jl, 
which had frozen deeply during late Feb- 
ruary remained frozen between depths of 
5 and 30 inches during the peak of the 
flood period (Table 3). At the remaining 
9 paired stations, the soil temperatures 
throughout the soil profile were almost 
identical—slightly above 32° F., irrespec- 
tive of vegetation cover and wide differ- 


TABLE 


EFFECT OF FOREST COVER, GRASS COVER, AND LACK OF COVER ON MAXIMUM SOIL TEMPERATURE 
READINGS RECORDED WEEKLY AT PAIRED FOREST AND OPEN FIELD STATIONS, MARCH 4-18, 1936 
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ences in degree of subsoil drainage. Ty 
addition, the soil temperatures at 10 
paired stations (7 forest and 3 abandonec¢ 
meadow) were slightly above 32° F., with 
the ground unfrozen. The acreage of from 
en soils at the Arnot Forest, during thi 
flood period, was small, and was con), 
fined to open exposed fields. 

According to Lamb, as reported by L 
Mont (3), 6.4 inches of precipitation fele 
at the Arnot Soil Conservation Experia 
ment Station, from March 10 to 19, 1936) 
on the snow cover which had been slowl 
melting since February 24. Frcm March 
10 to 19, 7.9 inches of run-off were! 
recorded from the frozen bare field on aw 
exposed ridgetop. Station Jl was located 
within this field (this same area was alse} 
frozen a major portion of the winter o 
1934-1935). Little or no run-off was ret 
corded from the well-drained forest soils 
none of which was frozen during thi 


3 


Maximum soil temperatures 


lin. depth 5 in. depth 12 in. depth . 30 in. den 
March March March March 
Cover 4 ikl 18 4 1g 18 4 ll 18 4 ll 18 
UPLAND 
Exposed ridgetop, 1.970 feet: BX1, sugar maple-beech-yellow birch; Jl, bare field 
Barer. ee ten 30° 33 34 23° 32) 032" SP sL ese 30 31 33° 
Forest ae teen 33) 34-33 34 34 34 SOmC OMmOT: 36 37 = (36 
Exposed south slope, 1,560 feet: Sl, chestnut oak; K4, meadow (abandoned) 
Se ew a ome 2D 33 34 36 34 34 36 35 35: om 
orest OZ ao ok 33 «633 334 34 33° 34 36 «86 SG 
Sheltered east slope, 1,935 feet: LC, sugar maple-beech-yellow birch; A8, bare field 
Bare 34 aie ts! Don Odoo 34 35 34 
Forest ___.... SOMOGH EOS 35) Soke De S45 one) od 35 35 eos 
VALLEY 
Sheltered east slope, 1,270 feet: BX8, sugar maple-beech-yellow birch; B2, meadow (abandoned) | 
Grats a OR eanae. BT 34 84 «(34 35 34 35 36.37 gies | 
HOLést eee eet MO ero) 58) 34, 3a 34 aby hate 36 Soneou 
x Sheltered south slope, 1,400 feet: K1, aspen; S2B, brush lot pasture 
eee 33 33 34 «= 33-3335 84 38) 36 36 35 37 «Ml 
Forest 2. 2s 33° 32 33 34 33 34 35 34 35 36 36 36n) |] 


1 . . | 
Temperatures which are in bold face type indicate that the soil was frozen at that depth. .') 


check was obtained by thrusting an ir 


“The actual soil temperature readings were 32.5° F, 


on pin into the ground in nearby areas. 


EFFECT OF VEGETATION UPON SNOW COVER 


iod.© This favorable forest influence 


4may be attributed to the greater depth of 
“snow (Figures 1, 2), which served as a 


natural reservoir as well as to protect the 
soil from freezing. 


Tue Drirrinc oF SNOW 


There are often sharp local differences 
in the accumulation of snow at paired 
forest and open field stations in upland 
areas. For example, the snow cover aver- 
aged 25.1 and 7.4 inches during Febru- 
ary 1936, in a sugar maple-beech-yellow 
birch forest area, and an adjacent bare 
field, respectively (Table 2). These sta- 
tions (identical except for type of cover) 
were located on an exposed ridgetop, and 
are typical of large areas of hill land. 
In contrast, on a sheltered east slope, 
less than 500 feet from the preceding 
pair of stations, the mean depths of snow 
were 30.8 and 58.8 inches in the forest 
and bare field, respectively. The drift- 
ing of snow appears to be the most im- 
portant factor affecting the distribution 
and accumulation of snow in upland 
areas, especially on the exposed north- 
west, west, and southwest slopes of the 
major stream valleys, and on the hill 


Fig. 1—Open, exposed hill top at station Jl, 

frozen to a depth exceeding 30 inches, despite 

scanty, continuous cover of snow. Note the large 

areas in the background swept bare of snow 
(southwest slope). 


SHeavy seepage run-off was observed on unfrozen, imperfectly drained forest soils. 
_ Ecology 1938 (accepted for publication). 
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tops. Dense hardwood cover, however, 
reduces very effectively the amount of 
drifting, as compared with bare fields 
and herbaceous cover on abandoned 


fields. 


RETENTION OF SNOW 


Differences in air temperatures between 
forest areas and open fields appear to be 
a minor factor affecting the retention of 
snow, since there was less than 1° F. 
difference between the mean daily tem- 
peratures during the flood period, March 
9 to 21, 1936, (thermograph records at 
forest station LC, and adjacent open field 
station Jl). These stations were less than 
1,000 feet apart. The maximum tempera- 
tures were slightly higher in the open 
than in the forest; the mean difference 
from March 9 to 21 was 2.50° + 0.70 
(standard error). 


The depth to which snow had accumu- 
lated during the winter was the factor of 
greatest importance determining the se- 
quence in which the stations became bare. 
A study of the paired forest and open 
field stations shows a tendency for the 
mean difference in depth of snow during 
February to nearly equal the depth of 
snow left at the forest station when the 


hs 
sioluial 
Fig. 2—Les than 1,000 feet away from Figure 1, 
at station LC, on the same date, March 4, 1936, 
a 30 inch blanket of snow in the sugar maple- 


beech-yellow birch woods prevented the soil 
from freezing even at a depth of one inch. 


Ibid. 
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open station became bare of snow (Table 
4). For example, the mean snow depth 
at forest station BX1 exceeded that of 
bare field station Jl, 17.6 inches during 
February; on March 11, when the latter 
became bare, there were 17.0 inches of 
snow at the former. Thus, the data agree 
with those of Maule (4), showing that 
there is little difference in the rate of 
melting of the snow between hardwood 
forest areas, and adjacent open fields. 
The factors which affect the retention of 
snow in the uplands appear to be ob- 
scured to a large extent by differences in 
accumulation during the winter months. 

During the floods of March 1936, the 
depth of snow cover was directly related 
to the type of vegetation cover and topog- 
raphy. Two upland stations located in 
open fields, on an exposed ridgetop and 
south slope, were bare on March 11, 
whereas 8 upland forest stations possessed 
a cover of snow which averaged 15 inches 


TABLE 4 


INFLUENCE OF TYPE OF COVER ON THE RETARDATION OF THE MELTING OF SNOW AT PAIRED 
SOIL TEMPERATURE STATIONS, MARCH 4 THROUGH 20, 1936 


in depth. All of the valley stations in 1) 
open fields and forest areas possessed 7 
thin snow cover, except station K, whic 
was located on a steep, exposed sou 
slope in an open field. This one beca 
bare on March 5. Thus, the deepest sno 
cover on March 11 occurred at uplax 
forest stations. | 

Seven out of the 8 valley and uplaz 
stations in the open fields were bare 1) 
March 16, just preceding the period | 
heaviest percipitation. The two chestni) 
oak stations (upland area), and two asp 
stations (valley area), which were locati 
on south slopes were also bare by Mar 
16. In contrast, all 7 of the sugar mapj 
beech-yellow birch stations and one asp) 
station were covered by snow averagiz 
11 inches in depth (the water equivale! 
of this snow was approximately 3 inch] 
according to data loaned by the Arm 
Soil Conservation Experiment Statior 
These stations were located mainly 


Depth of snow in inches 


March 
Type of cover Sta. 4 9 11 13 16 18 2 
UPLAND 
Exposed ridgetop, 1,970 feet 
Barersticl (amet vit 4.0 25 0.0k* 2.0 0.0 0.0k 
Dense maple forest. BX1 23.0 22.0 17.0 19.0 11.0 10.0 
Exposed south slope, 1,560 feet 
Meadow (abandoned). K4 4.5 0.0 0.0 5.0 0.0 0.0k 
Open oak forest... _ Sl 12.0 1s 3.5p 6.0 0.0 0.0k 
Sheltered east slope, 1,935 feet 
IBavomtic)| dass eee A8 55.0 bo. 48.5 45.0 39.0 39.0 
Closed maple forest. TG 31.0 28.5 DOD 20.5 Lt 18.5 
VALLEY 
Sheltered east slope, 1,270 feet 
Meadow (abandoned). B2 14.0 8.5 3.0 3.0 0.0 0.0k 
Closed maple forest. BX8 170 145 105 95 60 6.0 
Sheltered south slope, 1,400 feet 
Brush lot pasture___ S2B Mize. 7.0 2.5p 4.0 0.0 0.0k 
Dense aspen forest. Kl 13.0 8.0 4.0p 5.0 0.0 0.5 


1 y 
ae which possessed a cover of snow less than 0.5 inch, were recorded as 0.0k, In milii 
pe the snow disappeared unevenly, thus exposing patches of bare ground, and in such cai 
e average depth of the snow cover was weighted with the bare areas, and the letter p Wf 


added to the reading, 


Mhorth and east slopes and ridgetops in 
sipland areas. The snow depth readings 
‘or March 18 and 20, during and after the 
yeak of the flood period, were almost 
Wdentical with those of March 16. Thus, 
he open fields were, in general, bare 
ior to and during the peak of the 
+March floods, whereas the majority of the 
‘forest areas possessed a snow cover prior 
during and after the flood period. The 
‘presence of forest cover was, therefore, 
considerable value in reducing the 
amount of water from melting snow 
which reached the soil during this flood 
eriod.® 


APPLICATION OF RESULTS AND SUMMARY 


_ The acreage of frozen soil during the 
winter of 1935-1936 and the floods of 
March 1936 was confined principally to 
are, exposed fields which possessed a 
scanty cover of snow during the winter. 
he soil was neither frozen at 12 hard- 
‘ood forest stations (7 sugar maple-beech- 
yellow birch, 2 chestnut oak, and 3 
aspen), nor at 6 stations possessing an 
herbaceous cover. These stations were 
protected by a relatively deep snow cover 
during the winter. Thus the acreage of 
frozen soils at the Arnot Forest was small 
during the floods of March 1936, although 
the press stated that frozen soils were 
omnipresent in the region. 

Hardwood forests, as compared with 
‘bare fields and herbaceous cover, greatly 
reduced the drifting of snow thereby 
favoring a deep, well-distributed cover of 
‘snow. Eleven inches of snow remained at 
'8 forest stations on March 18, 1936 
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(peak of the March flood), whereas 7 
out of the 8 open field stations became 
bare several days before March 18. If 
snow and soil temperature data were col- 
lected systematically during the winter 
months, maps could be compiled showing 
the areas where snow cover is irregular 
and the soils freeze deeply. The reforesta- 
tion of such areas and the protection of 
existing forest lands should reduce the 
acreage of frozen soils and increase the 
retention of snow, thereby reducing the 
peaks of floods. 
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SUSTAINED YIELD VERSUS CLEARCUTTING—A 
HYPOTHETICAL CASE 


By A LUMBERMAN? 


The following article gives a vivid picture of the lumberman’s point of view and the 

difficulties and trials encountered in trying to adopt a sound forestry program on a 

This is a live problem calling for : er races pts in many 

f the country if sustained-yield management is to be adopted betiore it 1s too 

tay aes a J. M. Walley and W. S. Bromley of the Milwaukee Office of the 

Forest Service are attached and further comments on the hypothetical problem 
presented will be welcomed by the JOURNAL. 


sustained-yield basis. 


OR many years I have been advo- 
ei cating sustained-yield forest manage- 

ment in the mixed hemlock-hard- 
wood forests of Michigan and Wisconsin. 
I have maintained that with suitable for- 
est taxation and adequate fire protection 
which both states provide, with our good 
forest soils and climatic conditions, with 
our peculiarly valuable forest species and 
ascertained net forest growth, and with 
the long trend toward lower interest rates, 
private capital would be induced to under- 
take sustained-yield management in this 
region. 

While I have pointed to obstacles to 
forest management, it nas been in the 
hope of overcoming them, There still 
remains the obstacle of public apathy to- 
ward the future and public greed for the 
immediate present. If there were an en- 
lightened public sentiment for the pres- 
ent sacrifice involved in the conservation 
of our forest resources, we might save 
our remaining merchantable timber stands 
from destruction and maintain the life of 
our forest industries. 

A sustained yield forest in this region 
is capable of maintaining a 4 per cent 
annual growth, and this looks like a 4 
per cent annual return on the forest capi- 
tal. With the risks sufficiently removed, 
such a return would invite private capi- 
tal. But between growth and return to 


‘Epitor’s Note: This is not an anonymous article. The author is known to the North Central; | 
In view of the fact that the hypothetical case described might be) 
interpreted as applying to the author’s actual forest problem, and also because it is hoped that | 
anonymity may contribute to a freer discussion of the problem, the editor has consented to publish} | 


Region of the Forest Service. 


the paper without the author’s name. 
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the owners, the public imposes such ob-) 
stacles that the owners are still forced to 
cut out and get out. i 

I shall illustrate this situation by a) 
hypothetical case which faithfully presentst 
the existing situation. I have chosen Wis-: 
consin, but for Michigan the end results 
would be the same. This case also re-2 
flects the character of private timber» 
ownership to which we are drifting inj 
this region. 

There is dissatisfaction on the part off 
the stockholders with the management off 
a forest industry corporation. Consultan 
in forest finance are called upon and 
they present a report. 

Description of Property—The property 
consists of 100,000 acres of selectively 
cut timberland, of which 80,000 acresd 
represents productive forest with a residu-# 
al stand of 5 M. feet per acre; truck} 
trails, sawmill, auxiliary woodworking; 
plants, having a single shift capacity of) 
about 16,000 M. feet of sawtimber per*) 
year. 

Valuations.—No valuation is placed oni 
the land. The unit value of timber is $5if 
per M. feet. The record of earnings dis-s 
closes that the plant can earn, on thei 
average of good and poor years, $5 per?/ 
M. feet in the conversion of its timber be-?: 
fore depreciation and taxes. The depreci- 


ated value of the plant is $500,000; thei’ 


amounts to $100,000; the 
$300,000 and the accounts 
$100,000. 


REpPoRT OF THE OPERATION ON A SUSTAINED 
‘ Yretp Basis 
ASSETS 
Leg a $2,000,000 
epi 500,000 
Memipment — 100,000 
Maventories ss Ct=«é8,000 
Accounts receivable 100,000 

Bintaliassete’ $3,000,000 
EARNINGS BEFORE DEDUCTIONS 
FOR DEPRECIATION AND TAXES 
‘Annual growth 200 ft. per 

acre on 80,000 acres, or 16,- 

000 M. ft. @ $5.00. 
Conversion profit: $5.00 per 

M. ft. on annual cut of 16,- 

OL 1S to a ae 
Total earnings _.___ es 
DEPRECIATION AND TAXES 
Because of the long life ex- 

pectancy— 

2 per cent amare on 

LA 
5 per cent depreciation on 

Prenomentyee «ee eS 5,000 


$10,000 


Total depreciation ___ 
Capital stock tax of 0.1 per 

cent on declared value of 

$2,000,000 _ 
Timberland entered under for- 

est crop law—tax 10c per 

acre on 100,000 acres ___ 
Severance tax 10 per cent of 

Balvesorecut = 8,000 
Ad _ valorem “taxes—plant, 

equipment and inventories 

assessed it 60 per cent of 

book value or $540,000 with 

annual tax rate of 4 per 

Gi Joe er 21,600 
Social Security taxes state 

and federal averaged over 

future years are conserva- 

tively placed at 3 per cent, 

and by reason of the inten- 

sive utilization of products, 

the annual payroll is $500,- 


$2,000 


10,000 


MOOS or atax of ==. i 15,000 

otal taxes 22 ye open $56,600 

Total taxes and depreciation 71,600 

Average taxable net income $88,400 

Estimated total state oe 
seo 92,100 
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value of logging and other equipment 
inventories 
receivable 


$80,000 


80,000 
$160,000 


15,000 
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Estimated income available 
for distribution _ 66,300 
Less privilege dividend tax 
Of 249, per cent. 1,600 
Net to stockholders. $64,700 


Return on forest and con- 


version capital 2.18 per cent 


These calculations present a net in- 
come to stockholders of 2.18 per cent for 
the timber and conversion plant through 
an indefinite period of future years. The 
past record of the operation substantiates 
the assumed earnings, but only by aver- 
aging good and poor years. There were 
successive years during which the owners 
received no income; also profit years in 
which the earnings greatly exceeded the 
average. 


The report was submitted to the direc- 
tors, who were dissatisfied with the show- 
ing. They called for a second report, 
asking for the return of capital and in- 
come on the basis of clear cutting the 
timber over a period of fifteen years. 


In the second report, the consultants 
indicated that to cut all the timber now 
standing, together with the growth incre- 
ment during the 15 year period on the por- 
tions awaiting cutting, would involve ap- 
proximately the present stand plus one- 
half the present annual growth for fifteen 
years, or 400,000 M. feet plus 120,000 M. 
feet, or a total of 520,000 M. feet, which 
would be cut at the rate of 34,000 M. 
feet per year. To increase the cut from 
16,000 M. feet to 34,000 M. feet would 
involve operating double shift and cer- 
tain enlargements of plant and working 
capital, estimated at an additional invest- 


ment of $500,000. 


Report OF THE OPERATION ON A 15-YEAR 
LiguIDATION Basis 


ASSETS 

him betwen eel Grete Lass, _ $2,000,000 
lant ae ee pombe eee 600,000 
Equipment ee COE es eae 200,000 
Inventories a ae er WR ee 500,000 
Accounts ECE Ab Pee ee 200,000 


TL GtalmessetS$ ees eee eee ee $3,500,000 
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As the timber would be cut and the 
plant and equipment amortized and the 
inventories sold, all of the assets would 
be liquidated during the 15 year period. 
Therefore, there would be an average re- 
turn of capital for the year of 1/15 of 
$3,500,000, or $233,333 per year. 
EARNINGS BEFOKE DEPRECIATION AND TAXES 


Estimated cnnual growth averiged 
during the 15-year cutting period— 


8,000 M. ft. @ $5.00... $40,000 
Conversion profit: $5.00 per M. ft. on 
annual cut of 34,000 M. ft. before 
depreciation of mill and equipment 170,000 
LOLA MCAnTITS Seek eee eee ee $210,000 
DEPRECIATION AND TAXES 
Depreciation on plant and equipment 
on basis of 15-year life—7 per cent 
Ota $000 COU eee: eet 2 ot ees, $56,000 
Capital Stock Tax on declared value 
PAU UO eo ei ea a ee 2,500 
Forest crop tax—l0c per acre on 50- 
000 acres (lands to be dropped as 
SOOMPASHCITL) Mewes ee eee aie Ee ee 5,000 


Severance tax 10 per cent of value of 

Shum page CUL eee = gees 17,000 
Ad valorem taxes—plant, | “equipment 

and inventories assessed at 60 per 

cent of book value or $720,000 with 


annual tax rate of 4 per cent _ 28,800 
Social Security taxes state and federal 

3 per cent on estimated payroll of 

S900 000 ares eee! oe Be 27,000 

Total taxes and depreciation. $136,300 
Average taxable net income 73,700 
State and federal income taxes @ 25 

eCTan Cents eek eee) ae es 18,425 
Income available for distribution _ DOsstD 
Less privilege dividend tax of 2% 

CTE + CON phe ont te heres re 1,380 
Net to stockholders __ ee 53,895 
Average annual return of capital whe BEB WEE 

Total net income and return of 
Capital Sea ae $287 228 


It will be noted that the annual net 
earnings available for distribution to 
stockholders are $53,895, or only 1.5 per 
cent on the invested capital of $3,500,000, 
in spite of the greater gross profit. It is 
also noted that the return on the sustained 
yield basis is greater, being estimated in 
the original report at 2.18 per cent. 

Upon the receipt of these two reports, 
the chairman of the board of directors 
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called a meeting of the stockholders. Both | 
reports were read and expiained to them. h 
The stockholders were disappointed with 
both reports and talked about the returns |: 
they might receive regularly from hight 
grade securities. 

A trust company officer representing & 
minor beneficiaries asked for Chapman’s | 
“Forest Valuation,’ and after an adjourn- 
ment for lunch, he presented his calcula- 
tions, as follows: 

“Ladies and gentlemen, we consider this \y 
forest industry operation comparatively y 
safe and very efficiently managed, but yet}) 
it is a lumber company. We recognize ¢ 
the downward trend of income from safe 
securities. Several years ago we would¢ 
have insisted on a yield of at least 5 per } 
cent plus 2 per cent for risk, or 7 per? 
cent. We are satisfied now with 3 per} 
cent with an additional 1 per cent in this 4 
case for risk, or a total of 4 per cent. : 
Do you all agree with me?” 

The stockholders said they did. 

“Under the sustained-yield plan the‘ 
present worth of the property capitalized 
at 4 per cent is approximately $1,650,-, 
000. Under the plan to cut out in 15! 
years, we receive annually in dividends | 
and returned capital $287,000 for fifteen 
years. The present value of these annual 
returns, discounted at 4 per cent, is I1.-.) 
1184 times the annual payment, or nearly \) 
$3,200,000. Deducting from thi» the ¢ 
$500,000 additional capital needed for 1) 
this plan gives us a present value of |) 
$2,700,000. That is to say, on 4 per cent | 
capitalization, the present value of our: 
property on the 15 year plan is $1,100,- . 
000 more or 70 per cent greater than on ' 
the sustained yield plan.” 

The chairman of the board asked the } 
consultants to verify these statements of | 
present value. They did so and found | 
them approximately correct. 

The president of the company made ay 
vigorous plea for the sustained yield plan. |) 
He said: “If we had not changed from i 
clear cutting to selective cutting twenty |) 
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years ago, we would now be through. 
This beautiful forest region supporting a 
thousand families in agriculture and for- 
est industry would have become idle, un- 
productive and deserted. These stock- 
holders who most of you here represent 
are children and grandchildren of the 
founders of the company, who saved and 
toiled to create it. Have these newer 
generations no sense of family tradition? 
Have they no sense of their moral obliga- 
tion to the people of this community who 
have served the operation faithfully for 
fifty years, for two generations and the 
beginning of a third generation? Have 
these stockholders no interest in this for- 
est enterprise or concern for the com- 
munity dependent upon it?” 

The trust officer replied: “There is no 
provision for sentiment, family pride, or 
community spirit in the trust covenant. 
Such obligations on ownership were not 
recognized by the state or federal gov- 
ernments in determining the inheritance 
taxes that had to be paid for the present 
owners to come into possession. In some 
cases, these taxes have been as much as 
‘the stock was actually worth. I am not 

unmindful of the public interests involved 
in our decision here, but it seems to me 
that it is the public—the county, state 
and federal governments—forcing us to 
liquidate.” 

A young man at the meeting said: “I 
have a proxy from my wife who is the 
granddaughter of the originator of this 
enterprise. We live in New Orleans. We 
have an opportunity to invest in a news- 
print plant and are very anxious to do so. 
I would like to sell her stock, put I find 
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no one willing to buy it. I would very 
much like to get her money out of this 
enterprise. There are several trust offi- 
cers here. Will any of them make me 
an offer?” 

No offer was forthcoming. 

One of the forestry consultants made 
the following suggestion: “This discussion 
of our two reports has opened our eyes 
to the real situation. These reports have 
been presented to the owners who differ 
with the more socially-minded manage- 
ment. The owners do not know much 
nor care much about the operation, ex- 
cept in dollars and cents. The manage- 
ment takes pride in the business and is 
concerned for the people engaged in it. 
But there is a third party in interest— 
the public which, on the face of these re- 
ports, does seem to be forcing quick 
liquidation against its own interests. Will 
you not, therefore, defer definite action 
for say one year so that my associates 
and I may present this situation to those 
charged with responsibility for the public 
interest in the continued operation of this 
forest enterprise here where it is now 
located?” 

After some discussion, this course was 
agreed to. 

This hypothetical case is capable of 
many variations, and in some more fa- 
vorable regions, the sustained-yield plan 
may appear the more desirable. But in 
those regions where, by reason of sur- 
rounding obstacles, private ownership will 
fail, is there no way out short of public 
acquisition? This, I believe, presents an 
important problem in the development of 
a realistic public forestry policy. 
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COMMENTS 


By J. M. WALLEY anv W. S. BROMLEY 
U. S. Forest Service 


FTER a review of the previous arti- 
A cle, “Sustained Yield Versus Clear- 
cutting,” one must admit that liqui- 
dation with clearcutting may produce the 
greatest profits for short periods, even for 
companies that are actually operating on 
a sustained-yield plan. The article ac- 
knowledged many outstanding advantages 
of a sustained-yield operation. Full con- 
sideration of the value of growth offset- 
ting depletion is recognized. A lower 
rate of depreciation is allowed under 
sustained-yield. The conversion profit per 
M. bd. ft. is shown as being equal under 
sustained-yield and liquidation, in spite 
of the advantage which the latter should 
have along lines of lower unit cost of 
production with the higher annual cut. 

No provision was made in either prob- 
lem for the use of the sinking fund meth- 
ods of amortizing the return of capital. 
This would have permitted lower charges 
for depreciation, depletion, anJ the like, 
but would not have affected the final con- 
clusions very much. 

The use of present-worth calculations 
in problems of forest finance is recog- 
nized as orthodox procedure. No one 
using the present-worth analysis should 
lose sight of the fact that the present- 
worth formulae assume that a large por- 
tion of each annual income is reinvested 
each year at the interest rate used. It is 
not always possible to make safe invest- 
ments each year that will yield 4 per cent 
interest. 

It will be noted that timber, inven- 
tories, and accounts receivable under the 
sustained-yield plan are set up as con- 
stants. Under the liquidation plan these 
assets as well as the plant and equipment 
are fully depreciated during the life (15 
years) of the operation. Obviously, the 
“conversion profit” in both cases in- 
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cludes the depreciation on mill and equip 
ment, but does not include under liquida-< 
tion depreciation on the other asseis. The 
depreciation charge, or return of capitak 


on mill and equipment, of $15,000 unde i 


sustained-yield and $56,000 (actually $53, | 
333) under liquidation i is deductible fromm 
taxation. It is a return of capital and 
not a part of the net profit. It must bey 
added to the net profit, however, to de-« 
termine the total net income. This was} 
not done in the sustained-yield plan. They 
$15,000 should be added to the net profit] 
of $64,700 thus making a total net in+ 
come of $79,700. 

The calculated present worth of tha 
income under liquidation at 3 per cent 
(leaving out 1 per cent for risk) is ap+ 
proximately $2,926,000. Under sustained: 
yield the annual income of $79,700 has 
a capitalized value at 3 per cent of $2,-! 
657,000. Thus on a basis of 3 per cent.i 
the relative values of each form of opera-4 
tion are brought much closer and might! 
invite the consideration of the stock4 
holders of the company to retain its tim) 
ber and attempt to obtain higher net in~ 
come under sustained-yield by develop} 
ing new markets, increasing efficiency of} 
logging and milling, and other measures.) 

Since it is impractical to disregard that 
element of risk, the point is raised as tot 
the soundness of the practice of ascribing 
one per cent to cover the “risk” under} 
liquidation as well as under sustained-/} 


not a company that is working under the 
pressure to make high profits in a shor 
time subject itself to greater risks than’ 
the more conservative operations? Would, 
an owner who clear cuts and abandons) 
his lands as soon as they are cut over be 
allowed by the state to keep his land, 


©) listed under the Forest Crop Law? Mills 
2 designed to operate at capacity on a dou- 
4 ble shift would have a hard time “catch- 

ing up” with schedule if production were 
lowered during periods of business re- 
cession. Not nearly as full advantage 
could be taken of favorable markets and 
conditions under the liquidation plan as 
under sustained-yield. Another disadvan- 
tage or risk of liquidation with clear- 
cutting compared to selective cutting is 
the greater danger of loss from forest 
fires. Materially increasing production 
‘under liquidation would give more em- 
ployment (for a short time) and increase 
the chances of labor troubles, at least at 
the outset of the operation. Dependent 
workers realizing that they will soon have 
to look for another job have a lower mo- 
rale which decreases their efficiency. 


It would seem that a risk rate of 4 per 
cent would be reasonable under the liqui- 
dation plan. This, added to the 6 per 
cent interest rate that the stockholders de- 
mand, gives a true measure of the “profit 
and risk” that should be used in the pres- 
ent-worth formula. Hoskold’s modifica- 
tion of the formula which is generally 
used provides for a high or speculative 
rate of return on a hazardous or semi- 
hazardous investment. It provides also 
for a conservative rate of return on the 
sinking fund payments, or reinvestments 
required to amortize or return the invest- 
ment as the capital or assets diminish. 


jks 
: Hoskold’s Formula = V = 
. Op 
-—————-_ + .or 
i L.op"—1 
| Where V = Present worth 
: P =Total annual income 
{ 


n= Number of years for liquidation 

p= Rate of interest on reinvestment or 
sinking fund rate 

r= Rate of discount, including allow- 
ance for profit and risk expressed 
in per cent, and usually called risk 
rate. 


Using this form of analysis, the an- 
nual return of $287,000 under liquidation 
has a present worth of $1,860,000, if the 
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profit and risk rate r is placed at 10 
per cent, and the reinvestment rate P 
is placed at 3 per cent. This produces a 
more accurate picture of the true nature 
of an operation that is planning to liqui- 
date in comparatively short periods. When 
this present worth is compared with the 
capitalized value of the $79,700 annual 
income at 4 per cent (allowing one per 
cent for risk), the sustained-yield opera- 
tion shows up with a value of $1,990,000, 
and in the illustration used is actually 
worth more as a sound investment than 
the operation based on liquidation in 15 
years. 


The use of Hoskold’s formula is intro- 
duced to emphasize the fact that great 
care must be used in comparing incomes 
from liquidating operations with those set 
up on a long-term or continuous operating 
basis. Perhaps the rates used do not ap- 
ply to the case at hand, but the main 
points of the comparison made hinge so 
very definitely on the use of present worth 
valuations that the conclusions drawn in 
favor of liquidation must be questioned 
as to the method of analysis. 

Since the facts presented in the article 
lead to the implication that sustained 
yield might be possible if the heavy tax 
loads were reduced, more _ discussion 
should be presented on this point. To 
test the probability of this implication, 
all taxes listed in the previous article were 
cut in half. This reduction would theo- 
retically give the sustained-yield operation 
an annual net return of cash amounting 
to $116,000. The capitalized value of 
this income at 4 per cent amounts to 
$2,900,000; i.e., more than the company 
is worth under liquidation at the present 
tax rates, using any of the analyses dis- 
cussed. The point raised concerning taxes 
as an impediment to sustained yield un- 
doubtedly merits thoughtful consideration 
on the part of all who come in contact 
with this problem. 

In spite of this criticism: of the method 
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of evaluating the income under liquida- 
tion, the article points out the difficulties 
that must be solved in one way or an- 
other before sustained yield will be ac- 
cepted as the most desirable course of ac- 
tion by private industry in this country. 
If it is impossible to increase returns 
from selective cutting by improved log- 
ging methods, reduction of taxes, and 
other means so as to place the operation 
on a par with clear-cutting, it seems that 
the only solution is a reduction of the 
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PROTECTION OFFSETS FiRE DANGERS IN Dry FORESTS 


LTHOUGH weather conditions brought a serious forest fire hazard in many partsé 
of the country during 1937, recent improvements in fire-protection service’ 
more than offset the tindery dryness of most of the forest areas, U. S. Forest Service: 


records show. 


From 1932 to 1936 the average acreage burned annually in the National For-* 
Up to the middle of November, 1937, only 99,348 ¢ 
acres had been burned, although the number of fires (11,208) exceeded the average « 
annual number of the 5 preceding years by almost 1,500. Of the more than 11,000( 
forest fires which broke out in the National Forests, all but 240 were controlled: 
More than 90 per cent were held to less than 10 acres.: 


ests was nearly 338,000 acres. 


within the first 24 hours. 
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capital investment in timber. This may 
require direct participation and partner: 
ship by the public in  sustained-yiele 
through ownership of part of the growing 
stock, or through regulation of fores 
practices, or both. 

Effective aid and cooperation shoula| 
be made available to owners and opera 
tors who will deliver an adequate qui\ 
pro quo. Regulation also may still b 
necessary to adequately protect such opex 
ators as well as the public. 


classified as being adapted to acid soils. 


HITE spruce (Picea glauca 
(Moench.) Voss) is found over 
rather extensive areas in Wiscon- 
in, Michigan, and Minnesota and com- 
only occurs on slightly to moderately 
cid soils having good moisture relations. 
Minnesota the most extensive areas of 
hite spruce occur in and adjoining the 
uperior National Forest where it is asso- 
jated with black spruce, balsam fir, jack 
ine, paper birch, and aspen, and is gen- 
ally found growing in or on the margin 
f swamps, or on the moist uplands. In 
orthern Wisconsin and Michigan white 
pruce is found in similar situations and 
generally associated with hemlock, bal- 
sam fir, white pine, and aspen, or in 
rather small patches mixed in with the 
hardwood-hemlock stands. 

The only study of soil requirements of 
white spruce in the Lake States was made 
by Wilde? whose data indicate that in 
the state of Wisconsin, this species is 
found on soils having an average silt and 
clay content of 25 per cent, an average 
pH of 5.2 and a total nitrogen content of 
257. Other nutrients such as_ phos- 
phorous and potash were also compara- 
tively high. These values are generally 
considered as applying also to Michigan 
-and Minnesota although Rosendahl and 


SOIL ADAPTABILITY OF WHITE SPRUCE 


By J. H. STOECKELER 
Lake States Forest Experiment Station’ 


In the study of silviculture, foresters attempt to classify various tree species according 
to tolerance, soil needs, and climatic requirements. 


White spruce has generally been 


t ] The data here presented bring up an inter- 
esting exception to the rule in which this species was found growing on very calcareous 
soils in the province of Manitoba, Canada. 


Butters? make the observation that the 
species is often found on moderately cal- 
careous upland soils in Minnesota and 
Canada. 

Their notation is further supplemented 
by Professor P. R. McMiller of the Divi- 
sion of Soils, University of Minnesota, 
who has observed‘ this species growing 
on the Beltrami and Nebish soil series in 
the vicinity of Northome, Minnesota, 
where these soils are often calcareous 
within 18 inches of the surface. 

These empirical observations would in- 
dicate that white spruce has adapted itself 
to a considerable range of soil conditions, 
especially as it approaches its western 
limit of range. 

That such is indeed the case is further 
substantiated by an analysis of soils ob- 
tained by the writer from two distinct 
areas in the province of Manitoba, Canada. 

Each of the two profiles is considered 
as being typical of an area of consider- 
able size, because examination of a num- 
ber of road cuts showed the same general 
characteristics, especially as regards tex- 
ture and presence of lime rather close to 
the surface. 

The first profile sampled was located in 
a rolling morainic area about one mile 
west of Clear Lake and eight miles north- 


1Maintained in cooperation with the Division of Forestry, University of Minnesota. 
2Wilde, S. A. Adjustment of soil fertility in coniferous nurseries: 1. Control of nutrients 


and associated conditions in virgin forest soils. 
sity of Wisconsin, May 7, 1937. 

*Rosendahl, C. O. and F. K. Butters. 
sota Press. 1928. 


Trees and shrubs of Minnesota. 


Technical Note No. 19, Soils Department, Univer- 


University of Minne- 


‘Information obtained through personal interview. 
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west of the town of Wasagaming in Town- 
ship 20 North of Range 19 West, Riding 
Mountain National Park. The samples 
were obtained from a road cut in a thrifty 
stand of white spruce ranging from 40 
to 60 feet high, 6 to 12 inches in diam- 
eter, with an estimated age of 80 years. 
The spruce was associated with aspen 
and balsam poplar which ranged in height 
from 40 to 70 feet. 

The second profile was located south of 
the provincial Spruce Woods Forest Re- 
serve in Township 8 North of Range 14 
West, and was approximately 8 miles 
north of Glenboro. This was in an open 
scattered stand of spruce from 4 to 8 
inches in diameter, 20 to 35 ieet high, 
and estimated to be about 50 years old. 
The trees were healthy in appearance but 
decidedly slower growing than the spruce 
in Riding Mountain National Park. The 
stand was on an area of calcareous water- 
lain sand which had been reworked con- 
siderably by wind action before having 
been stabilized by vegetation and was 
somewhat dune-like in character - and 
topography. The white spruce here was 


TABLE ]* 


ANALYSIS OF TWO SOIL PROFILES SUPPORTING STANDS OF WHITE SPRUCE 
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associated with a scrubby growth of quak4 
ing aspen 15 to 30 feet in height, bur oak 
10 to 15 feet in height, hazel brush, wild 
rose, and deep-rooted grasses. 

An analysis of the soil from the twa 
profiles is given in Table 1. During 
examination of the profiles, it was ob 
served in both cases that some roots had 
penetrated into the calcareous underlying 
material to depths of 3 or 4 feet, thusi 
indicating a considerable degree of lime 
tolerance for this species. 

The most interesting feature about tha 
profiles is the rather high pH and the 
calcareous nature of the soil, especially) 
of the deeper zones. It is evident that 
there is an abundance of carbonates ini 
the soil and that the rather limited rain 
fall has not succeeded in leaching them» 
out to any great depth, thus producing a} 
profile which in some respects is more: 
typical of the subhumid Great Plains 
than of the average forest soil located im 
an area of heavier rainfall. 

Meteorological data® for Dauphin 
which is 29 miles north of Profile 1, in- 
dicate a normal annual precipitation of 


Depth 
Depth at which Mechanical Available Available 
Profile of zone — sample analysis* Total phosphorous potash 
No. in inches wastaken Sands Silt Clay Carbonates pH® nitrogen C 
4 : Per cent Per cent Per cent 
: -4 2 hho Ld. 109 0.0 6.2 166 Low Very high 
Riding Mt. 4-17 10 OL OO Re 24 8.2 7.6 053 Medium THich 
National 17-32 20 OF.0F 20:57 125 29.8 8.4 .056 Low High 
Park 32+ 34. 88.5 81-34 26.0 8.4 019 Very high Medium 
Bs 0-6 4 92.9 2.7 4.4 Nottested 6.4 .152 Low High 
Near 6-12 9 91.4 2.7 5.9 Nottested 6.4 .036 Low Low 
Sprucewoods 12-24 17 94.5 2.3 3.2 Nottested 6.6 .033 Very high Low 
Forest 24-40 30 95.0 1.6 3.4 Not tested 8.0 012 High Very low | 
Reserve 40+ 60 95.8 2.6 1.6 Not tested 8.2 .009 High Very low | 


“Analyses by Division of Soils, 
*Carbonate-free basis. 


*Tested with LaMotte kit and checked by hydrogen electrode method. 


‘Indiana Test Kit. 


‘Furnished through the courtesy of Mr, H. Campbell of the Meteorological Service of Canada i 


Winnipeg, Manitoba, 


University of Minnesota. 


117.74 inches, of which 12.33 inches fall 
ti from April Ist to October 31st inclusive. 
At Brandon, which is 37 miles west- 
“north-west of Profile 2, the normal an- 
nual precipitation is 17.03 inches, of 
which 13.69 inches fall from April Ist to 
‘October 31st inclusive. 

_ The data indicate that rainfall in this 
section of Manitoba is rather limited and 
that the area near Profile No. 1 receives 
more of its precipitation in the form of 
snowfall. The precipitation, however, 
must be considered as highly effective for 
tree growth because of rather low evapo- 
‘ration rate and high infiltration rate for 
the two sites examined. 


ye 


U. S. Forest Service. 
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sown on 8,769 acres—a total reforestation of 223,075 acres. 
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Profile No, 2 is striking in that the soil 
has a very low per cent of silt and clay 
and it is rather amazing that white spruce 
is able to adapt itself to such a poor cal- 
careous, droughty sand. The analysis 
of nutrients, especially of total nitrogen, 


indicates that the forest vegetation has 


increased considerably the nutrients in the 
top 4 to 5 inches of soil. 

A final point indicating that white 
spruce is much more lime tolerant than 
is commonly supposed is the fact that it 
is successfully used in planting of shelter- 
belts in the prairie portions of Manitoba, 
Saskatchewan, and Alberta, where it is 
planted on highly calcareous chernozem 
and related soils. 


BRS 


EFORESTATION of National Forest areas, by tree planting and tree seed sow- 
ing, in 1937 exceeded that of any previous year, according to a report by the 
Trees were planted on 214,306 acres and tree seeds were 


To meet the planting 


needs, the present output of 32 National Forest nurseries scattered throughout the 
| country is more than 225 million trees annually. Forest Service estimates show that 
| 4 million acres of National Forest land are unproductive but capable of growing 
forests. Most of the planting was in the Lake States and the South. Much of the 
‘National Forest areas in these two regions is made up of land once privately owned 
' and heavily cut and burned. 


-_ *,! 


THE RELATION BETWEEN MYCORRHIZAE AND THE DEVELOP. ' 
MENT AND NUTRIENT ABSORPTION OF PINE SEEDLINGS ; 
IN A PRAIRIE NURSERY* 


By A. L. McCOMB 
Department of Forestry, lowa State College 


The importance of mycorrhizae in the normal growth and development of forest trees 
has been, and still is a highly controversial question. ; 
accumulated during the past few years to leave little doubt of their importance in the 
normal growth and development of coniferous seedlings. I : 

tions they appear essential. Such a case is described in the following article. 


OR a long time ectotrophic mycor- 
Pavia have been known to occur 
on the root systems of many trees, 
especially the conifers, but few people 
realize their almost universal occurrence. 
Various theories have been advanced con- 
cerning the presence of mycorrhizae, how 
they function, and whether or not the 
fungi concerned in their formation are 
parasitic or symbiotic. Among the au- 
thors of papers on mycorrhizae there has 
been considerable disagreement and none 
of the theories advanced has explained 
completely many of the known facts. 
Recently Hatch (3) has completed a 
comprehensive work dealing with myco- 
trophy in the genus Pinus. This work 
reemphasizes the significance of mycor- 
rhizae in forestry and particularly in 
afforestation. Hatch’s conception of the 
role of mycorrhizae, based upon a critical 
review of the published data of others, 
and upon his own experiments, is that 
mycorrhizae occur normally only in soils 
where there is a deficiency in one or 
more of a number of mineral nutrients. 
This theory was originally put forth by 
Stahl (9) in a slightly different form 
and is a considerable enlargement on the 
organic nitrogen theory? which in the 
past has had wide adherence (5). 
According to Hatch’s conception tree 


No. 482. 


*Melin’s later work apparently indicated the 


explaining all mycorrhizal data. 
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‘Journal Paper No. J-539 of the Iowa Agricultural Experiment Station, Ames, Iowa. Project | 


Sufficient evidence has been 


Indeed, under certain condi- 


nutrient elements are attacked by mycor-} 
rhizae-forming fungi. As a result of thai 
mycorrhizal formation, trees growing ini 
these poor soils are able to obtain a more+ 
adequate supply of mineral nutrients fo 
the following reasons: the greater surface 
area of the infected short (mycorrhizal) | 
roots; the greater abundance of the ob-2 
sorbing root ends due to the profuses 
branching of the mycorrhizal structure;* 
the delay in suberization of the cortexy 
and endodermis of the infected shorty 
roots; and the great extension of the fun-» 
gal mycelium through the soil and they 
resultant increased surface for mineralr 
absorption. Hatch’s experiments, as welll) 
as those of Mitchell et al. (6), furnish]) 
proof of the role of mycorrhizae in aid-|/ 
ing trees to absorb greater quantities of)! 
minerals in which the soil is particularly» 
deficient, especially phosphorus, nitrogen, i) 
potassium, and calcium. These experi-'| 
ments indicate the obsolescence of the «| 
idea that tree mycorrhizae are usually ;| 
non-symbiotic structures, and also of the« 
conception that they are concerned only j| 
with the absorption of nitrogen in raw) 
humus soils possessing few nitrates. | 

The present paper presents data which| 
support the main thesis of the mineral) 
nutrition theory of mycorrhizae. It con- | 


inadequacy of the organic nitrogen theory int) 
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trasts the results of growth and mineral 
absorption in mycorrhizal and non-mycor- 
rhizal seedlings of Virginia pine (Pinus 
virginiana Miller) grown in a_ prairie 
nursery. 


EXPERIMENTAL 


In the spring of 1937 a new tree nur- 
sery was established at Ames, Iowa. This 
} nursery was located on O’Neil sandy 
‘loam; a light black, high terrace soil 
ranging in pH from 5.8 to 6.5 and under- 
laid with gravel at a depth of 2 to 3 feet. 
The nursery site had been farmed for 
many years, but probably originally sup- 
ported a sparse growth of oaks, shrubs, 
and native grasses. 

In the coniferous section of the nursery 
a number of species of pines were planted. 
These included northern white pine, pon- 


le, Set a 


Fig. 1—Detailed view of mycorrhizal (right) 
and non-mycorrhizal (left) seedlings of Pinus 
virginiana. 
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derosa pine, Austrian pine, red or Norway 
pine, Japanese red pine, and Viriginia 
pine. The pine beds were all planted in 
the interval from May 15 to May 30. 
Following planting, all of the beds, ex- 
cepting those of red and Austrian pine, 
were mulched with pine needles brought 
in from a vigorous growing plantation of 
red and white pine in the near vicinity. 

Germination was good in all species ex- 
cept the Austrian pine, and all of the 
seedlings developed normally until about 
the first of August when the first fascicled 
needles were forming. At this time it 
was noted that in the beds mulched with 
pine needles there were certain spots 
where the seedlings appeared more vigor- 
ous than in the rest of the beds. As the 
growing season progressed these spots of 
seedlings remained green and vigorous 
while the remainder of the seedlings de- 
veloped a stunted appearance and turned 
brown to reddish purple in color. This 
spotting occurred in all the beds mulched 
with pine needles although in the white 
pine bed the spots were not so pronounced 
and all of the seedlings appeared slightly 
yellowish green. 


Upon searching for the cause of the 
spotted appearance of the beds, it was 
found uniformly that the vigorous seed- 
lings possessed an abundance of ecto- 
trophic mycorrhizae, while the stunted 
plants possessed few or none. ‘This rela- 
tionship was true of all the species 
mulched with needles although mycor- 
rhizae were particularly abundant and 
their influence more pronounced in the 
case of the Japanese red and Virginia 
pines. 

Because the outward manifestations of 
the mycorrhizal habit were more evident 
in the two species mentioned, one of them 
(the Virginia pine) was used in obtaining 
quantitative data. To obtain these data, 
a block of soil containing over 200 seed- 
lings was .emoved from each of a mycor- 
rhizal and non-mycorrhizal spot in the 
seed bed. The two blocks were within ten 
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feet of each other in the seed bed, and the 
soil pH between the blocks varied from 
6.0 to 6.2. The soil was carefully washed 
from the seedlings and the damaged seed- 
lings at the edges of the blocks thrown 
away. From the uninjured seedlings a 
sample of 20 was chosen at random from 
each lot. The remainder of the seedlings 
in each lot was divided into four samples, 
the number of seedlings in each sample 
varying from 25 to 50. 

The twenty mycorrhizal and _ twenty 
non-mycorrhizal seedlings were examined 
to determine the nature of the mycor- 
rhizae and counts were made of the num- 
ber of mycorrhizal branches or tips and 
of the non-mycorrhizal short roots. The 
root classification of Hatch and Doak (4) 


Fig. 2—Section of nursery seed bed sh 
contains mycorrhizal seedlings. 


*I am indebted 
these analyses. 
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owing spotted appearance. 


was used. The same seedlings were use« 
in measuring height growth. The follow) 
ing measurements of height growth 
taken: from root collar to top of 
ledonary growth, from the top of 
ledonary growth to the bud, and 
height. 
to the bud was believed to be most usefujy 
in evaluating the height growth response 
due to mycorrhizae because the initial 
growth effects due to the seed were prob 
ably less evident in this later growth. 


The four samples of each lot were ther 
The seedlings in 
each sample were counted and their green} 
and dry weight determined. Finally each} 
sample was analyzed? for total nitrogen 


analyzed as follows. 


phosphorus, and potassium by the officia: 


Via 


‘ Dark spot in front center 
Light areas are made up of non-mycorrhizal seedlings. 
| 


to the Plant Chemistry subsection, Iowa Agricultural Experiment Station, fon) 


methods of the Association of Official 
Agricultural Chemists (1). 


The results of all comparisons are 
shown in Tables 1 and 2. The data are 
lear cut and there is little overlapping 
in the ranges displayed by the individual 
measurements. In all cases, however, sig- 
nificance was determined by the methods 
outlined by Snedecor (8). 


Only the following salient facts shown 
in Tables 1 and 2 need be pointed out: 
where mycorrhizae were present both 
green and dry plant weights were doubled 
ever the non-mycorrhizal seedlings; the 
mycorrhizal plants contained twice as 
much nitrogen and potassium and four 
times as much phosphorus as the others 
(totals per plant); on a percentage dry 
weight basis, there was little difference 
with respect to nitrogen and potassium 
content but the mycorrhizal plants con- 
tained twice as much phosphorus as did 
~the non-mycorrhizal plants; total height 
growth of mycorrhizal plants was 35 per 
cent greater, and height growth from the 
cotyledons to the bud 60 per cent greater 
‘than that of the non-mycorrhizal seed- 
lings; and the average mycorrhizal plant 
root system possessed over six hundred 
| absorbing short roots and mycorrhizal tips 


Fig. 3—Average mycorrhizal (right) and non- 
mycorrhizal (left) seedlings of Pinus virginiana. 
Note thicker stem, more abundant and longer 


and profuse branching of roots of 


mycorrhizal seedlings. 


needles, 


Lo 
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or branches, while the non-mycorrhizal 
plants had only slightly over three hun- 
dred. 


The facts outlined indicate that the 
seedlings, in this soil, were unable to 
obtain an adequate supply of phosphorus 
without the aid of mycorrhizae. This evi- 
dence is supported by the knowledge that 
in the soil involved, phosphorus is the ele- 
ment generally limiting plant growth (7). 
The evidence supports the main thesis of 
the mineral nutrition theory of Stahl (9) 
and Hatch (3), although there is no evi- 
dence of the specific physiological me- 
chanism or balance involved. Phosphorus 
was obviously limiting growth and nitro- 
gen and potassium were apparently ade- 
quate for seedling growth at the existing 
level of soil phosphorus. The slight pil- 
ing up of nitrogen in the non-mycorrhizal 
seedlings (Table 2) may have been due 
to the fact that phosphorus was limiting 
all growth and hence indirectly also limit- 
ing the use of nitrogen. 

The origin and identity of the specific 
fungus or fungi involved in the mycor- 
rhizal formation are not known. On the 
basis of the facts set forth it is reasonable 
to assume that this particular nursery soil 
did not contain fungi forming mycorrhizae 
on Virginia pine, nor mycorrhizae-form- 
ing fungi for the other pines planted. 
Hatch in another paper (2) reports the 
lack of mycorrhizae-forming fungi in a 
plains soil from the vicinity of Cheyenne, 
Wyoming, and reviews instances of prairie 
soil in Australia and Rhodesia lacking 
mycorrhizal fungi and supporting excep- 
tionally poor seedling growth. It is prob- 
able that the mycorrhizae formed here 
developed from fungi introduced with the 
pine litter mulch and that the original 
soil either did not possess the specific 
fungi or that long years of cultivation in 
agricultural crops had eliminated them. 

Regardless of the method of introduc- 
tion of the fungi, mycorrhizae began to 
form during the growing season and their 
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TABLE 1 


AVERAGE HEIGHT GROWTH AND MYCORRHIZAL DEVELOPMENT OF MYCORRHIZAL AND 
NON-MYCORRHIZAL PINUS VIRGINIANA SEEDLINGS 


Height growth 
Root collar 


Number to Cotyledons Number Numbernon- Total 
of cotyledons to bud Total mycorrhizal mycorrhizal short 
Sample seedlings (inches) (inches) (inches) short roots _ short roots roots 
Mycorrhizal _ 20 1.34£.057 1.36+.08 2.70£.09 35028 sl ey 672432 
Non-mycorrhizal _ 20 1152206 0.85+.04 2.00+.06 (femal 20715 304415 | 
Differences: 0.19 0.51 0.70 343 24 368 
evalues! ssc... 25 B65: 5.86° (S)Bir 11.9% 0.88 10.2° 


*Standard error. 

°T values computed for 38 degrees freedom. 
’Root classification of Hatch and Doak (4). 
‘Significant—below the 5 per cent level. 

‘Highly significant—below the 1 per cent level. 


TABLE 2 


WEIGHT AND NUTRIENT CONTENT OF MYCORRHIZAL AND NON-MYCORRHIZAL SEEDLINGS OF Pinus Vir- 
giniana GROWN IN A PRAIRIE NURSERY 


Nitrogen content 


Short roots and mycorrhizal development® 


Phosphorus content _ Potassium content ' 


a - ~ 5 > 
phy oe 2 8 i# Lo] we.) 
San os “eS = hs “Sh 
o my Sy Ee rahe r= les 5 Tee 5 aS ae 
2, 2:5 as zo Bes cae os ae oe Ps 
f EE es ES BS $5 5S $5 BE $5 
DN rae es an oo. = <6, oF <8 A <e 
(mgs.) — (mgs.) (mgs.) (mgs.) (mgs.) } 
Mycorrhizal . : “ ; 
25 1228 Boe 1.79 5.76 0.178 0.57 0.64 2.06 | 
2; 25 1216 307 Ugg 5.28 0.182 0.56 i 
3 40 1232 329 1.80 5.92 0.186 0.61 0.65 
4 50 1246 333 1.81 6.03 0.192 0.64 ‘ 
Average 1230+6.1* 3235.7 1.78+£.019 5.75.17 0.184.003 0.60-£.02 0.66-£.015 2.17.07) 
Non-mycorrhizal 
1 50 626 165 1.85 3.05 0.089 0.15 0.65 1.07 
2; 50 566 148 1.85 2.74 0.092 0.14 0.64 0.95 
3 50 574 147 1.85 2.75 0.099 0.15 0.63 0.93 
4 32 600 150 1.96 2.94 0.110 0.16 0.59 0.88 |) 
Average 992£13.6 152+4.2 1.88+.027 2.87.08 0.097.005 0.15+.004 0.63£.613 0.96.0 }) 
Differences 
of averages 639.0 171 2.88 0.45 Loe 
T values? 4.2.9" 23.9* 2612 Ueyteye LSioe 28.1* 1.62 15.9% 


*Standard error, 

*T values computed for 6 degrees of freedom. 
*Significant—below the 5 per cent level. 

‘Highly significant—below the 1 per cent level. 


‘presence became evident as soon as the 
seedlings reached the point where growth 
depended upon normal physiological proc- 
“esses rather than on food materials stored 
@ im the seed. No data are available re- 
garding the spread of mycorrhizal fungi 
through the soil but it is believed from 
observation during the latter part of the 
‘growing season that the size of the in- 
fected spots increased. All the roots pos- 
‘sessing mycorrhizae were profusely 
branched, had a large number of absorb- 
ing short roots, and the mycorrhizal short 
roots showed multiple dichotomous 
branching. The net result was apparently 
a much larger and more efficient absorb- 
ing system than was available to the non- 
_ mycorrhizal plants. 


SUMMARY 


_ At Ames, Iowa, a new nursery was 
_ established on an area that had previously 
been farmed for many years. In _ this 
_mursery various species of conifers in- 
cluding a number of pine species were 
planted on a sandy loam soil having a 
pH of 6.0 to 6.2. Four species of pines 
were mulched with pine needles taken 
from a nearby plantation. In the middle 
of the first growing season many of the 
pine seedlings turned brown to reddish 
purple in color while certain spots in the 
beds retained their normal color. The 
normal seedlings continued growth but the 
others ceased growth almost entirely. 
Upon investigating the roots of the trees 
» it was found that mycorrhizae were uni- 
_ formly present on all the seedlings that 
were normally colored and had continued 
- growth, while the stunted seedlings lacked 
_ mycorrhizae. 
Attention was concentrated on  Vir- 
ginia pine (Pinus virginiana x Miller) in 
obtaining quantitative data and attempting 
: to define the relationships involved. Sam- 
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ples of mycorrhizal and non-mycorrhizal 
seedlings were taken and analyzed for 
green and dry weight, height growth, and 
amount of nitrogen, phosphorus, and po- 
tassium present in plant tissues. 

It is concluded that the differences in 
plant development were due to differences 
in the availability of phosphorus and that 
the mycorrhizae had been the agency 
which enabled the affected seedlings to 
absorb this element at a more rapid rate 
than the non-mycorrhizal plants. The 
data obtained support the mineral nutri- 
tion theory of mycorrhizae of Stahl (9) 
and Hatch (3). 

No information was obtained as to the 
specific fungi involved in the mycorrhizae 
formation but it is believed that they were 
introduced with pine needle mulch taken 
from a vigorous plantation i in the vicinity 
of the nursery. 
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REAT forests of 30 to 40 million years ago in the northwestern United States # 
stand out in clearer perspective through a systematic study of fossil plant col- | 
lections of the Smithsonian Institution by Dr. Roland W. Brown, Geological Survey ¢ 
paleobotanist. It is as if the climates of our country had been reversed from East | 
to West. The type of woodland now found in the East covered great areas of} 
Washington, Oregon, and Idaho during the Miocene geologic period, when the = 
world’s flora was taking on much of its present form. The ancient flora of the West. - 
Dr. Brown reports, is in strong contrast to that found in the same regions today. It {/ 
is due in part, he believes, to a probable changed distribution of rainfall throughout |) 
the year. 


Dr. Brown studied the fossil flora from eleven localities and augmented the * 


previously known forms with fossils collected by himself in Idaho and Oregon. | 
He was able to add several hitherto unknown species of trees. i 


BRIEFER ARTICLES AND NOTES 


ERS 


ANNUAL MEETING 
CoLtumBus, OHIO 


DECEMBER 15-17, 1938 


American foresters will head for Co- 
lumbus, Ohio, for the 38th annual meet- 
ing of our Society. Forestry has been 
coming into its own of late. Each year 
since 1932 there has been some outstand- 
ing development or achievement to give 
point and emphasis to the annual get- 
together. This year the Program Com- 
mittee has sought to relate the meeting 
to the Congressional Joint Committee on 
Forestry, and in addition to recognize the 
fact that the meeting place is the geo- 
graphic center of several land-management 
enterprises which combine forestry with 
other activities. 

The general theme for the first day’s 
session is “A Workable National Forestry 
Program.” The essentials of a forestry 
program will be outlined by G. H. Col- 
lingwood. The facts of our national tim- 
ber stand will be discussed by R. D. Gar- 
ver. The cooperative approach in for- 
estry will be appraised by Charles A. 
Gillett. The practical problems of se- 
curing better management by private own- 
ers will be discussed by William L. Hall. 
And a federal plan of regulation in the 
democratic pattern will be presented by 
F. A. Silcox. 

On Friday there will be a business ses- 
sion in the morning and in the afternoon 
a number of papers describing ‘“Mile- 
stones in Forestry.” The social and eco- 
nomic effects of the Great Plains Shelter- 
belt, the cooperative completion of the 
Pacific Northwest Regional Planning Re- 
port, and other timely subjects will be 


presented by Society members who have 
been vitally concerned. 

On Friday © -ning there will be a for- 
esters’ dinner  %r members, their wives 
and guests, to be presided over by one 
of the Society’s leading raconteurs. There 
will be no speeches, but the local Section 
has promised to turn some of its most 
talented dramatists loose on an assign- 
ment to furnish entertainment that will 
be topical and timely. 

Saturday will be a day for Central 
States forestry and will include discus- 
sion of the place of forestry in soil and 
water conservation by Willis M. Baker; 
integration of wildlife management with 
forestry in the Central States by V. H. 
Cahalane and Lawrence E. Hicks; a sur- 
vey of the farm forestry problem of the 
Central States and a paper describing the 
organization of the Ohio Valley flood con- 
trol program by a farm forestry author- 
ity and an Army engineer. It is ex- 
pected that one of the highlights of this 
session will be a review of the forestry 
problems of the Ozark region by Henry 
Koen. There will be ample provision for 
both prepared and extemporaneous dis- 
cussion of all of these subjects, at all 
sessions. 

Hote ACCOMMODATIONS 

All sessions will be held in the Deshler- 

Wallick, the official headquarters hotel. 


Rates are quoted as follows: 
Single rooms with bath: $2.50, 3, 3.50, 


AAO. i OF a1. 

Double rooms with bath: $4.50, 5, 5.50, 
6, 7, 8, 9, 10. 

Twin-bed rooms with bath: $5, 6, 7, 8, 
9, 10. 


Dormitory rooms for men with bath 
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and single beds: $2 per person for groups 
of four; $1.50 per person for groups of 
six or more. 

Reservations should be made direct with 
the hotel management. 

It is suggested that groups who desire 
dormitory rooms make up their own par- 
ties and request reservations at an early 
date. 


PROGRAM FOR THE LADIES 


The entertainment for visiting ladies 
will start with a reception and dinner on 
December 15. On Friday morning they 
will be taken for a tour of an orchid 
farm, to be followed by a luncheon. In 
the afternoon they will visit the Ohio 
State University and the Columbus Gal- 
lery of Fine Arts. 

Ladies are invited to the annual dinner 
Friday evening. 

Saturday will be free of scheduled ac- 
tivities in order to allow time for shop- 
ping and theatre attendance. 

A more detailed program will appear 
in the December issue. 
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COMPARATIVE INFILTRATION IN FOREST 
AND OPEN 


The importance of infiltration of water 
into the soil in forest influences and in 
hydrology may be claimed as justification 
for presenting another local but striking 
example. In the six years from 1932 to 
1937 determinations of infiltration have 
been made each year in October on the 
top of a ridge just east of Berkeley, Cali- 
fornia which forms the south boundary of 
the University property. The area has a 
west exposure and a slope of about 25 
per cent. A fire break some 40 feet wide 
has been cleared of vegetation by burning 
each year. Annual grasses and weeds 
come up each spring and dry out in April 
or May, although the roots have remained 
in the soil and decayed from year to year. 
The fire break has been used as a trail, 
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“upon examining the surface layer of thl 


and therefore has been subject to som 
trampling, although most of that has bee 
concentrated in the trail proper, while 
determinations of infiltration were mad 
where there was no evidence of sever} 
trampling. In October the mineral so 
is directly exposed over more than 50 p 
cent of the area. On the remainder the 
is a sparse cover of the bases of dr 
grasses less than two inches high, 

On the north, the fire break is bounde« 
by a plantation of Monterey pine (Pinu 
radiata) 25 to 30 years old, having | 
crown density of 0.6 and averaging abou 
eight inches in diameter and 35 feet high) 
Under the trees there is a complete fores 
floor one to three inches thick, but almos} 
no subordinate vegetation. The experi 
mental areas of a few square rods each ox 
the open fire break and under the fores 
are less than 50 feet apart. Presumabl' 
the conditions before the pine was plante 
were as nearly identical as any two nat 
ral areas are likely to be. The soil is || 
silt loam underlain at depths of one t 
three feet by sandstone. It is eviders} 


mineral soil in the two situations, tha‘ 
there are more holes and channels causeé 
by macro-organisms in the area under thi} 
forest. However, most of the roots of thi 
trees are more than six inches below thi 
surface of the mineral soil. Volume) 
weights of the upper two inches of mini 
eral soil in the forest averaged 1.12 and ini) 
the open 1.38. If the specific gravity 1 
assumed to be 2.6, then by calculation! 
the pore space under the forest was 5% 
and in the open 47 per cent. Loss ow 
ignition was 7.04 and 7.13 per cent re 
spectively. The moisture content of thy 
same layer in the forest averaged from 
seven to eight per cent and in the oper 
from two to three per cent. Twenty-fout) 
hours after a heavy rain in March, thd 
average moisture content under the fores) 
was 26.8 and in the open 24.7 per centi| 
Temperatures at one inch depth in thi 
afternoon at the time of making the deter 


inations were less than 70° F. under the 
est and over 90° F. in the open. 
_ In the six years, 337 paired determina- 
fions of infiltration under the two con- 
ditions of cover have been made by the 
method suggested by Auten.t The deter- 
minations under the forest were made after 
Scraping away the forest floor. For the 
whole series, the average number of mil- 
liliters entering the soil in ten minutes 
.: been 1,341 in the forest, and 338 in 
e open. The ratio of forest to open is 
. 96. In individual years that ratio has 
varied from 1.9 to 4.6 The difference 
liters, which is about ten times the stand- 
ard error of the difference. The possibil- 
is therefore extremely remote that the 


The 


Auten has pointed out, have little value 
because the method of application, by 
' means of a nine inch head of water main- 
tained in a pipe inserted one inch into 
the soil is very different from natural 
‘rainfall. It has not been proved, however, 
| that the comparison between localities by 
this method may not be valid or at least 
reasonably indicative of actual differences. 
| The excess of infiltration under the for- 
/ est seems to be largely attributable to the 
influence of the forest cover. The one 
- factor which, in the open, is not naturally 
associated with the lack of forest is the 
trampling, and this would tend to make 
the infiltration slower on the fire break. 
However, it seems doubtful whether so 
large a difference could be ascribed to 
this cause. Otherwise the forest planta- 
tion seems to be the cause of the difference 
directly or indirectly. The higher tem- 
perature would tend to make the infiltra- 
tion in the fire break more rapid, but it 
is actually much slower. The forest con- 
_ tributes organic matter to the surface as 
forest floor which doubtless reduces the 


ie 1Auten, J. T. Porosity and water absorption 
1933. 
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impact of the rain and tends to lessen the 
movement of sediment by surface runoff. 
There is evidently more animal life in the 
soil under the forest, presumably because 
temperature, moisture and structure are 
more favorable. Large holes were avoided 
in making the determinations, but the 
greater abundance of smaller ones doubt- 
less facilitated increased infiltration. The 
amount of incorporated organic matter is 
not significantly different. The formation 
of channels by the roots may favor great- 
er infiltration under the forest, although 
a difference in favor of the forested area 
in this respect was not evident. The higher 
moisture content under the forest results 
partly from reduced evaporation and part- 
ly from fog drip. However, this would 
not necessarily favor infiltration because 
it was determined that the infiltration rate 
during the first one to three minutes of 
the ten-minute period of application was 
distinctly more rapid than during the re- 
maining time when the soil was wet. Ap- 
parently, the infiltration slowed down as 
the pores in the soil adjacent to the end 
of the tube became filled with water. After 
the first three minutes, the rate of infiltra- 
tion remained constant or decreased only 
slightly. 

On the whole, the four times more rapid 
infiltration under the forest appears to be 
caused chiefly by the indirect influence 
of the forest canopy and floor in favoring 
the development and maintenance of a 
more porous structure consisting in part 
of channels of macro-organisms. More- 
over, the foregoing comparisons seem to 
provide a strongly substantiated example 
of the influence of the occupation for 25 
to 30 years by a pine forest plantation 
in increasing markedly the rate of infiltra- 
tion of water into the soil. 


JosepH KitrrencE, Jr., 
University of California. 


Jour. Agr. Research 46:997-1014. 
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SuRVEY OF SoIL AND WATER CONSERVATION 
AND FLoop CONTROL IN FOREIGN COUNTRIES 


Dr. Walter C. Lowdermilk, chief of soil 
conservation research in the Soil Conserva- 
tion Service, has been assigned to make a 
survey of the experience of certain Euro- 
pean and Mediterranean countries in land 
utilization, with special reference to ero- 
sion control, soil and water conservation, 
and flood control problems in the United 
States. 

He will examine the results of past and 
present land utilization of old countries so 
as to make available to the U. S. Depart- 
ment of Agriculture, and to cooperating 
state agricultural experiment stations and 
action agencies, information to aid in de- 
veloping research and action programs. 
The aim is to profit by the experience and 
science of older countries, as well as by 
that of ihe United States, to develop ahead 
of the forces of destruction the most effec- 
tive methods of conserving soils and waters 
and of controlling floods in the interests 
of a sustaining and permanent agriculture. 


Information on the following general 
subjects will be sought in the countries 
named: 


On soil conservation practices, methods 
of erosion control, and other means toward 
permanency in agriculture in lMngland, 
Holland, France, Germany, Russia, Switzer- 


land. 


On torrent and flood control, water 
yields, and hydrolog y in their velarione to 
land utilization in France, Switzerland, 
Germany, Austria, Hungary, Italy, Turkey, 
Russia. 


On effects of land depletion through ero- 
sion and silting, and relation of erosion to 
remains of former civilizations and systems 
of agriculture that reduced productive re- 
gions to denuded wastes, in Greece, Sicily, 
Crete, Palestine, Syria, Turkey, Iraq, Iran, 
Persia, North Africa, Georgia (Russia), 
India. 
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Wor Packs 


In the January 1938, number of Ecology 
Sigurd F. Olson gives conclusive evidence 
that wolves in the Superior-Quetico arez 
of northern Minnesota and Ontario rum 
in packs numbering from 5 to 30. Th 
smaller packs are families with last su 
mer’s pups; the larger are composed o 
several families banded together for bet 
ter hunting, when game is scarce. Eac 
of these packs follows a _ well-defined! 
roughly circular or elliptical route, cover? 
ing on its axis up to 100 miles. The pac 
may cover from 20 to 40 miles a day) 
extending its range and speed in periods) 
of starvation. The route is covered every 
three weeks with great regularity and evi"! 
dence shows that the same routes have’ 
been followed for generations. Predator 
control consists of locating these routes: 
especially where they cross divides, an 
trapping in those localities. This system 
of hunting developed by wolf packs is) 
highly efficient in the balance of nature? 
because of its wide area and the element! 
of surprise when the raids are followec’ 
by periods of complete absence of mo-j 
lestation. Several years ago the reviewer 
listened to a popular lechtne by an arctic 
explorer who, in addition to an assertion’ 
that Eskimos never used snow huts, had} 
very positive ideas to the effect that) 
wolves never ran in packs larger than the| 
family of the year. He therefore wel-| 
comes the scientific evidence contained im 
this article as settling this latter question. 


H. H. CHapMan, 
Yale School of Forestry. | 
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DirEcT SEEDING IN THE NORTHERN 
Rocxy Mountain | 
The silvicultural advantages of direct! 
seeding over planting of nursery-grown} 
seedlings and transplants have long beens 
recognized by foresters. Direct seeding; 
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Fig. 1—A fall planted seed spot of Pinus monticola protected from rodents with a wire screen. 
Both pictures were taken at the end of the first growing season. 


| 
4 
j 
{ 
: 
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\ Fig. 2—A Hotkap seed spot. The picture on the right shows the original cap the first fall 
| 

| 

: 


after seeding. The picture on the left was also taken in the fall with a new cap to show how 
y after seeding. The Hotkaps are opened up as soon as the young 


the spot appeared immediatel 
seedlings have cast their seed coats. 
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not only gives seedlings, and later trees, 
a normally distributed root system but 
allows a natural selection of genotypes 
and an expression of dominance which 
does not exist under a system of intensive 
nursery production. Since seed can 
usually be collected near the site to be 
reforested, there is little chance of using 
a geographic strain not suited to the area. 


Silvicultural desirability and_ practical 
application, however, do not always run 
hand in hand, and suitable methods of di- 
rect seeding for the majority of our spe- 
cies and conditions have yet to be devised. 
This lack of knowledge is a natural stag- 
nation from the chaotic direct seeding 
boom of 1911-1913, in which a bare 6 
per cent of all seedings were successful 
or even partially successful. 

It is felt by many that in spite of these 
and other failures direct seeding still 
holds possibilities and that local experi- 
mentation may yet place it on a sound 
basis for practical reforestation. 


Preliminary experiments at the Miller 
Experimental Forest of the University of 
Idaho indicate that the use of screens and 
other devices for rodent protection may 
allow successful reforestation by direct 
seeding at a cost equal to or below that 
for planting. Fall-seeded spots of Pinus 
monticola protected by screens showed a 
first year establishment of 76.3 per cent 
with an average of 1.6 seedlings per spot. 
This compares very favorably with the 
average establishment at the end of five 
years of less than 50 per cent for all 
plantings in Region 1 (Northern Rocky 
Mountain Forest and Range Experiment 
Station Annual Report for 1936 and Pro- 
gram for Fiscal Year 1938). It must be 
recognized, of course, that 1937 was a 
very favorable year for both direct seed- 
ing and planting. 


Spring seeding of previously stratified 


‘Technical note 131. 
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Lake States Forest Experiment Station. 
partment of Agriculture in cooperation with the University of Minnesota. 


seed with rodent protection gave conm 
parable results. Early spring seeding o 
stratified seed under Hotkaps (a cong 
mercial plant forcer manufactured bt 
Germain’s Seed and Plant Company 
Los Angeles) also showed promise. 
Hotkaps partially solved the rodent proh 
lem by giving protection from the Co 
lumbian ground squirrel but not fro 
field mice. Their chief advantage, ho 
ever, was in inducing early germinatiox 
and subsequently giving larger, stronger 
seedlings to withstand the hot summe( 
drought period. Damping off did not oo) 
cur in spite of the warm humid atmos 
phere prevailing under the “caps”. . 
These results are encouraging and fun} 
ther studies with other species as well az 
with other techniques and more economi 
cal protectors are in progress. 
SELDEN L. TINSLEY, 
University of Idaho. 


BRS 


Is SPRING OR FALL THE BETTER PLANT? 
ING SEASON?! 


The relative merits of spring and fal | 
for planting in the Lake States have beer! 
investigated in a comprehensive experi’) 
ment carried out on the Superior Nation:) 
al Forest by the Region in cooperation’ 
with the Station. The results of this ex) 
periment offer the most conclusive ana) 
convincing evidence for the belief thal 
spring is the better season for planting! 
operations, at least on the Superior Nad} 
tional Forest. 


This experiment was conducted at eigh#) 
different C.C.C. camps on the Superior’) 
The stock used was 2-0 red pine and thal 
planting was done in the fall of 19858 
and spring of 1936. | 


i.) 
H || 
Planting was done on light, medium, 


Maintained by the U. S. De | 


nd heavy soils and under three degrees 
‘of cover. The different soil and cover 
conditions were represented equally in 
the spring and fall plantings. The 
results to be discussed below may be con- 
sidered statistically significant and con- 
usive. 

On all three soil classes and cover den- 
Wsities, spring planting resulted in better 
survival; twice as good on the average, 
a fact. On heavy soils, spring planting 
nearly six times as good. With 
Wspring planting, survival increased with 

ne change from light to heavy soils, 
while for fall planted trees, survival was 
considerably lower: on heavy soils than 
on light and medium. 


} Tt should be understood that these re- 
sults are from only one year’s plantings. 
the fall season in which the 


ons better than average, while the spring 
season was immediately followed by the 
severe drought of 1936. Furthermore, 
e evidence from this experiment is sup- 
ported by that from several other less ex- 
tensive tests, so it would seem reasonable 
to expect as great or even greater dif- 
erences in the same direction in other 
‘years, 

| The facts learned from this experiment 
can be literally translated into recommen- 
dations to be followed when drawing up 
‘planting plans. First, as much of the 
planting as possible should be done in 
spring; second, what planting is done in 
the fall should be confined to light and 


medium soils. 
&e% 


FoRESTRY EDUCATION IN FINLAND 


The first school of forestry in Finland 
was established in 1858, and this school 
‘Temained open till 1908, when it was trans- 
ferred to the University of Helsingfors. 


i 
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The ordinary course lasts three to four 
years, but advanced students may be under 
training for six to eight years. 

There are at the University 300 forestry 
students and 600 agricultural students and 
the joint faculty has thirty professors and 
many pupil teachers. In the first year 150 
students compete for sixty forestry student- 
ships. The output of trained foresters is 
twice that of Sweden, and up to date all 
have obtained employment. A number are 
employed by sawmills, banks and other 
bodies interested in forestry and the tim- 
ber trade, and as a general education the 
course is highly esteemed. 


(British) Empire Forestry Journal. 
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ERRATUM 


In the article “The Development of 
Decay in Living Trees Inoculated with 
Fomes Pinicola,” July JoURNAL oF For- 
ESTRY, on page 707, the third figures in 
columns 7 and 10 of Table 1 should read 
respectively 18 and 56 instead of 1.8 and 
5.0. 
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CHRONICA BOTANICA 


A new international bimonthly for 
quick publication of botanical material 
has been established as Chronica Botanica, 
International Plant Science Newsmaga- 
zine. The Chronica is to note the re- 
sults of recent research and new discover- 
ies, to provide critical discussions of im- 
portant publications, and to present scien- 
tific discussions of topics of current pro- 
fessional interest. In addition it will give 
notes concerning personnel engaged in 
various types of botanical activities, ac- 
tivities and news of societies, and infor- 
mation on the establishment and opera- 
tion of new institutions or new work. 
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The field of work of Chronica includes 
forestry, horticulture, botany, and agron- 
omy. 

Chronica Botanica as a bimonthly is 
new. As an annual it is three years old. 
In these three annuals, it has published 
notes on the activities of various botani- 
cal research and educational institutions 
throughout the world, news relating to 
personnel, and information on meetings, 
etc. However, Chronica Botanica is now 
being issued as a bimonthly journal. 
Chronica has reviewed the shelterbelt 
project, reorganization of the federal gov- 
ernment especially in its relation to for- 
estry, and several publications. 

Chronica Botanica is also sponsoring a 
new series of plant science books. Five 
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of these are already announced includil 
three in the forestry field: Forest Ty 
Seed, by Dr. H. I. Baldwin; Tree Grow, 
by Dr. D. T. MacDougal, and Wood Put 
by Julius Grant. 
The editor of Chronica Botanica is J 
Frans Verdoorn of Leiden, Holland. 
slaff assisting him is composed of edité 
selected from a wide array of interests 
scientists throughout the world. F 
members of the advisory editorship < 
Americans. Two foresters are represent 
on the staff—Professor F. Heske of 
many and E. N. Munns of the Unit 
States. The subscription price is 71 
guilders a year, postpaid (about $4.30) 
E. N. Munns, 
U. S. Forest Service 


Ve Too Are the People. By Louise 
V. Armstrong. 474 pp. Little, Brown 
and Co., Boston. 1938. Price $3. 


During the past five years many for- 
Wsters have participated in relief projects; 
sually their activities have consisted of 
Haying out or supervising these projects. 
erhaps they were little interested in the 
vorking of the agencies that supplied the 
abor and often inclined to criticise the 
omplex rules under which it was fur- 
ished. 

Mrs. Armstrong was for three years 
ederal Emergency Relief Administrator 
n Manistee County, Mich., a lake-shore 
county in the upper part of the Lower 
Peninsula. She paints a graphic picture 
f the relief work in her county, both on 
ts organization and on its human side, 
which goes far to explain some of the 
difficulties encountered and the construc- 
tive results, both for the recipients and 
hrough the work projects. 

This book should be especially inter- 
esting to foresters because this county was 
timber-mined years ago, and besides the 
difficulties of the depression itself there 
iwere those of a region left economically 
prostrate after the sawmills had cut their 
last logs. The author is conversant with 
this fact and particularly with its social 
consequences. She paints a picture of a 
small city with an upper social stratum 
left over from the lumber-baron days, 
living on a gradually declining income, 
trying ineffectually to “bring in new in- 
dustries,” but still able to maintain itself 
‘in political control, largely indifferent if 
not passively hostile to the constructive 
work, both material and human, which 
the relief agencies and the work projects, 
many of them forest projects, were at- 
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Me 
_____ 


tempting. She shows a shop-keeping class 
hard hit by the gradually diminishing 
purchasing power, but managing to keep 
going. There were a few prosperous 
farms in the back country where there 
was good soil, but there was little of 
that compared to the vast areas of cutover 
land producing nothing and populated by 
a collection of derelicts from the logging 
days, some “suckers” who had _ bought 
sand farms and been too poor to move 
away, drifters who squatted in the region, 
many from the South and a few from 
the cities, and last, the remains of the 
Ottawa Indians. All were gradually de- 
generating from lack of opportunity to 
earn a living and existing in such poverty 
that she says “many of them did not know 
that there was a depression.” 

Her reaction to the generality of the 
upper stratum and their political hench- 
men in all the lower groups was that of 
one who had to fight off their constant 
attacks on the state and federal relief ad- 
ministrations, which were actuated by the 
hope of gaining local political control of 
the funds to spend as they pleased. As a 
professional social worker, she fought as 
hard for the integrity of her work and 
that of her staff as foresters have often 
had to fight the same sort of attack. 

To her mind all but a few of the peo- 
ple on relief, and those mostly the de- 
generates in the “badlands,” were able 
and desirous of working. She pays high 
tribute to assistance from the federal for- 
est officers and to the constructive value 
of their projects, whether C.C.C. or others. 

She does not raise the question whether 
the relief she administered can have per- 
manent value for the inhabitants until the 
new forests come into production and 
thus give the country a new economic 
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base. Such a base might not have ren- 
dered Mrs. Armstrong’s work unneces- 


sary in a national and world-wide depres- 
sion, but it would assuredly have made it 
easier and far less costly in human suffer- 
ing and in dollars. 
Peis bUTURICK. 
University of Georgia. 
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Famous Trees. By Charles E. Randall 
and D. Priscilla Edgerton. U. S. 
Dept. Agric. Misc. Pub. 295. 116 pp. 
Illus. 1938. 15 cents. 


Many an ardent conservationist has had 
his first interest in forestry stimulated by 
an individual tree. 

It is always noteworthy to observe the 
proprietary regard, even affection, shown 
by many communities in local trees which 
by reason of their historical, religious, 
or literary associations, unusual size or 
age, or other outstanding characteristics, 
are often living objects of great local 
pride. It is perhaps no exaggeration to 
assert that much of the public support of 
the nation-wide reforestation and forest 
protection movements has stemmed from 
the cumulative interest of thousands of 
citizens in hundreds of communities in 
their local “famous” trees. 

In view of this widespread interest in 
individual trees, it is a legitimate—in 
fact, a desirable—function of foresters to 
promote forestry by focusing attention on 
the role of trees as good citizens. Sup- 
port of conservation comes from all kinds 
of people. And, as the authors of this 
excellent booklet significantly point out, 
“Trees are loved by all kinds of people.” 

How the individual trees came to win 
such an important place in human experi- 
ence is aptly summed up in these brief 
sentences: “Trees by their very nature are 
landmarks and memorials. They are 
therefore identified with human happen- 
ings. Also, trees, having more than the 
allotted span of man, carry their associa- 
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tions through generations of men ax 
women. Thus they often figure not oni 
in biography, but also in history.” 
Famous Trees is a delightful booklet} 
delightful alike to read or merely | 
browse through. It contains a wealth — 
information, tersely and simply writte} 
Hundreds of notable trees, located in é 
most every state and members of max 
species, are described. Doubtless tl 
authors will be criticized for omitting 2 
few obscure favorites, but generally t)} 
reader will be amazed by the complet 
ness of the record. 
The booklet is divided into two mai 
parts: trees associated with notable ped 
sons, events and places; and trees notabf 
for unusual size or age. They are d{ 
scribed under the states in which they a 
located. Fifty illustrations are used. 
bibliography appears to be unusual 
complete, with 105 literature citation 
The format is particularly pleasing ar 
the paper stock is of exceptionally go 
quality for a government publicatie’ 
priced at 15 cents. 
In subsequent editions, or should t! 
booklet be revised, it is respectfully su) 
gested that an index be inserted. 
Henry E. CLEpper. ! 
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Mechanical Properties | 
Tropical Woods, Chiefly fro¢ 
South America. By William Kj 
noch and Newell A. Norton. Unit 
of Michigan School of Forestry aw 
Conservation Bull. 7. 87 pp. 3 fil 
1938. 


With an estimated reserve of 6,000 bi) 
lion board feet of hardwood timber avai 
able for local use or export from Centrif 
America and the Amazon Basin alone, J 
is to be expected that increasing amount 
of lumber from the tropics will compe 
with our domestic hardwoods. As Ded 


. \f 
Dana has stated in the foreword, “Tropl 


of Certaa 


~ 


mportance to this country as the forest 
‘re ources of Central and South America 
are more fully utilized and their products 
} enter more generally into the world mar- 
kets for lumber. Whether they are re- 
garded as unwelcome competitors or as 
desirable supplements to our waning sup- 
ply of certain species, accurate informa- 
‘tion as to their properties is urgently 
needed.” 
_ The authors have given us this infor- 
‘mation for about 40 tropical species in 
as complete detail as could be expected 
for a pioneer survey, a survey in which 
they follow with fidelity the procedure 
which has been standardized for similar 
studies in all parts of the world. Al- 
though this study is preliminary in char- 
acter, every precaution was taken to es- 
tablish the identity of the species tested — 
no easy task with any research dealing 
“with tropical timbers. In spite of the fact 
that in many instances they had material 
_ from only a single tree, and rarely from 
| more than three, the paucity of sample 
_ trees should not militate against the value 
of their results. This contention is sup- 
ported by the fact that the Madison 
Laboratory has established statistical con- 
stants which are available for the evalua- 
tion of such data. To be sure, the study 
| is not complete even in scope, since, as 
_ the authors suggest, the drying properties, 
P workability, volume available for a con- 
tinuous supply, cost, etc., await further 
research before the full story can be told. 
_ The main purpose of the present survey 
. was to select, by means of standard 
“strength analyses, those species which give 
sufficient promise to justify more exten- 
(sive and hence more costly investigation. 
| This goal has been attained. 
» Following the usual practice, the au- 
_ thors have prepared tables which record 
specific data for each species tested, both 
_ green and air-dry. By comparing these 
data with similar data on our native 
woods, it should be possible to align these 
tropical woods with those of our native 
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species which exhibit comparable prop- 
erties. However, in several instances such 
direct comparisons are impossible be- 
cause some of the tropical woods tested 
were extremely heavy. Nevertheless, the 
information is of value, for it extends the 
range of the strength-density relationship. 
Owing to lack of equipment, the impact 
test was omitted; otherwise the procedure 
was standard, not only in the selection of 
“perfectly clear” small samples, but also 
in the mechanics of testing and the subse- 
quent calculation of values. 

It might be added in passing that this 
bulletin presents a very clear picture of 
test procedure, supported by numerous 
specific and pertinent references. It also 
contains brief descriptions giving the geo- 
graphical source, appearance, and general 
properties of the woods examined, to- 
gether with statements as to their value in 
utilization where such information is 
available. A table listing the woods by 
weight classes, together with a parallel 
classification of native species, is included. 

The first part of the paper concludes 
with a critical analysis of the data for 
38 species, and a detailed discussion of 
those which warrant further investigation. 
These include mahogany (Swietenia spp.), 
tanguile (Shorea polysperma) from the 
Orient; saqui-saqui (Bombacopsis sepium) 
from Venezuela; duka (Tapirira spp.) 
from British Guiana; pardillo (Cordia 
alliodora) from Venezuela; imbuia (Phoe- 
be porosa) from Brazil; white cedar 
(Tabebuia longipes) from British Guiana; 
iroko (Chlorophora excelsa) from West 
Africa; icaquito (Licania hypoleuca) from 
Venezuela; pau amarello (Euxylophora 
paraensis) from Brazil; macacahuba 
(Platymiscium ulei) from Brazil; roble 
(Platymiscium polystachium) from Vene- 
zuela; pau roxo (Peltogyne densiflora) 
from Brazil: morabukea (Mora _ gong- 
grijpu) from British Guiana; sucupira 
(Bowdichia brasiliensis) from Brazil: 
greenheart (Nectandra rodioei) from Brit- 


ish Guiana, and gateado (Astronium 
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graveolens) from Venezuela. 

The second part of the paper consists 
of a more exhaustive study of five spe- 
cies: cativo (Prioria copaifera) from Pan- 
ama; carbonero (Piptadenia pittieri) , 
balsamo (Toluifera balsamum), bosuga 
(Fagara monophylla), and trompillo 
(Guarea trichilioides) from Venezuela. 
This analysis comprises not only general 
descriptions of the woods, but also de- 
scriptions of their microscopic structure 
and its relation to the strength properties 
of the different species. : 

In order to make a more precise com- 
parison with native woods, the mechanical 
values have been adjusted to a 12 per cent 
moisture content, following the procedure 
developed at the Forest Products Labora- 
tory. 

The 87 pages of text in no way mea- 
sure the work which has been required to 
make this bulletin possible. Arrange- 
ments had to be made for the collection 
of material by competent field men in 
West Africa, the Philippine Islands, and 
eight South and Central American coun- 
tries. In this phase of the work and the 
later investigation, the authors were aided 
by the University of Michigan and the 
Tropical Plant Research Foundation and 
the Wood Industries Division of the 
American Society of Mechanical Engi- 
neers. After the material had been re- 
ceived, blocks for 30,000 tests had to be 
prepared with the precision necessary for 
such studies; each one had to be tested 
individually and the results recorded, 
tabulated, analyzed and correlated in such 
a way that the salient points might be 
available. The writers deserve commenda- 
tion for their diligence in assembling the 
data, and congratulations for the manner 
in which the results have been presented. 

The bulletin will be of value not only 
to those who are concerned with the 
utilization of tropical woods, but also to 
anyone interested in wood technology. 

C. C. Forsairu, 
New York State College of Forestry. 
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If and When it Rains. By F. E. Mol- 
lin. American National Live St 


Association. 60 pp. Illus. 1938. 


This pamphlet is a “plea for more 
practical and less theoretical considera4 
tion of problems affecting the western 
ranges” and appears to be an effort oni 
the part of the above association to offset 
the findings of the Forest Service oni 
overgrazing as published in Senate Docu-+ 
ment 199, 74th Congress, entitled The 
Western Range. Its basic contention isi} 
that rain is the primary factor govern- 
ing the relative abundance of forage, and 
that, by and large, there has not beenij 
overgrazing or abuse of the range. 

The booklet is of great interest to for-} 
esters and scientists as a typical illustra 
tion of the dependence of organizations,4 
having a direct interest in an economici 
subject, on arguments and facts drawni 
from personal observation and experience, 
not checked or verified by sound scien-) 
tific investigations. The process of selec~ 
tion of evidence to justify a contention, 
also widely employed in propaganda, isi 
here strongly shown. 

The contentions that droughts of theif 
past were as severe as those of more re-} 
cent date, and that forage varies withi) 
rainfall are basically sound. Where em-) 
pirical testimony falls down is in not de} 
termining or accepting facts derived fromu/ 
painstaking, accurate, and unprejudicedi| 
studies of plant successions, water table,4} 
and erosion, in their temporary and per-. 
manent effects on carrying capacity of thes} 
range. | 

It would appear that a great industryy 
such as represented by the western live} 
stock interests would desire as muc 
knowledge of these basic facts as possibley 
instead of regarding any findings whichi 
indicate overgrazing as directed against! 
the industry, instead of seeking its perma 
nent establishment. The catchword “theo- 
retical” is set up opposite the word “prac~} 
tical” much as the last generation of dirti] 


farmers used to talk with regard to the 
agricultural experiment stations and their 
scientific investigations. 

With the more valuable forage plants 
badly depleted or in places practically 
exterminated by overgrazing, and lower 
and less valuable plants in full possession 
over wide areas, the range cannot on the 
whole be restored by any theoretical as- 
sumption that rain alone is the deciding 
factor, any more than farms whose top 
soil was blown away during the drought 
years can be restored to full productivity 
merely by rain. Rain, accompanied by 
wise range management, may rejuvenate 
in part the less damaged areas. Rain, 
without such management, will result 
merely in increased erosion and another 
wave of overstocking and overgrazing. 

This booklet appears to the reviewer as 
a striking illustration of the reasons why 
any industry dependent on the use of 
irreplaceable national resources should 
not be permitted to run its affairs wholly 
on the principle of laissez faire, and thus 
to ruin those resources through short- 
sighted overuse and the struggle for prof- 
its at the expense of conserving the soil 
and its productiveness. 


H. H. CHapMaAn, 
Yale School of Forestry. 
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Eighteenth Annual Report of the 
Forestry Commissioners for the 
year ending September 30th, 
1937. 50 pp. H. M. Stationery Of- 
fice, London, 1938. 


Problems in different countries run 
parallel and show striking similarities in 
‘fundamentals, differing only in so far as 
each nation’s institutions, viewpoint, and 
physical conditions differ from those of 
other nations. Since a large part of 
American institutions had their roots in 
those of England, it is but natural that 
not only the problems but the methods of 
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attacking them should have a good deal 
in common, 


The outstanding forest problem in Great 
Britain, as in America, is the privately 
owned forest. Of far less economic im- 
portance, but much more in the public 
eye, at least in Great Britain, is the ques- 
tion of recreation. 


It was expected, when the Forestry 
Commission was set up, that public and 
private effort in forestry would go along 
together; that while the public was buy- 
ing and planting land for future forests, 
private owners would not merely restock 
the areas cut over during the war, but 
extend them. Although the public has 
done most of its part in spite of severe 
financial difficulties, the private owner has 
fallen far behind, even with tax conces- 
sions and generous subsidies. Yet “nine- 
tenths of the woodland area and an even 
greater proportion of the standing timber 
of Great Britain are in private owner- 
ship,” a condition, so far as proportions 
go, not greatly unlike that in the United 
States. 


The Forestry Commission has, quite 
naturally, put most of its effort and money 
into acquiring and planting land for gov- 
ernment forests, devoting to private for- 
estry such amounts as it appeared should 
be sufficient to encourage the owners. 
Thus in 1937 the expenditure for forestry 
operations (acquisition, planting, adminis- 
tration, etc.) was $4,167,000, for planting 
subsidies $60,375, grants for education 
$51,475, and for advisory services only 


$6,590. 


It is now recognized that the encourage- 
ment provided has not evoked the ex- 
pected response, and that something fur- 
ther has to be done to remove the real 
and imaginary obstacles which interfere 
with forestry practices by private owners. 
The first step is to show that forestry 
pays, and the movement to improve the 
marketing of home-grown timber, in which 
the Forestry Commission is actively co- 
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operating, has already been described." 
Further measures, already started or in 
contemplation, are mentioned by the com- 
mission in this report. 

Last summer, in order to overcome the 
shortage of foremen with a knowledge of 
simple forestry, courses of three months’ 
practical work were given, with the assist- 
ance of the Royal English and Royal 
Scotiish Forestry Societies, in three places 
in England and two in Scotland. In Feb- 
ruary 1938,? the Commission held a con- 
ference with representatives of all inter- 
ested groups. Definite proposals were 
made which the Commission agreed to 
put into effect. Among them is an ad- 
visory service for England and Wales, to 
be started on an experimental basis. There 
are not enough professionally trained for- 
esters to cover the area, and a certain 
amount of doubt exists as to whether 
enough owners would use the service to 
justify the expense. Undoubtedly, if the 
necessary number of men were trained 
and if the interest of the owners were 
aroused, a great deal could be accom- 
plished, as it is by extension forestry in 
the United States and by the agricultural 
advisory service which is well developed 
in Great Britain. The conference con- 
sidered public regulation, and, although 
not recommending it at the present time, 
did not exclude “the possibility that in 
the national interest it might at some time 
be necessary to exercise some form of 
control over private woodlands.” 

Recreation, generally considered from 
the scenic point of view and hence known 
as amenity, appears to be the most dif_i- 
cult problem, so far as the public at large 
is concerned, with which the Forestry 
Commission has to contend, and that for 
reasons which an American finds it diffi- 
cult to understand. The plans for plant- 
ing land acquired by the Commission in 
the Lake District, one of the best known 


‘Moore, Barrington. 


Jour. Forestry 35:439-447. 1937. 


“Mentioned in the report, though later than the period which it covers. 
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The development of cooperative marketing and forestry in Great Britains 


scenic areas in England, have aroused a 
storm of protest. It is as if the Nationak 
Park Service planned to put up billboards! 
in the Yellowstone. Numerous letters i 
the Times, and meetings between the Com 
mission and representatives of public 
bodies, have finally resulted in an agree- 
ment whereby a specified sum is to “i 
raised by public subscription to reimburses 
the Commission for leaving unplanted al 
certain area and thereby protecting the 
scenery from desecration. The aim is to 
preserve the bare and rugged outlines of 
the glens and mountains which would, iti 
is true, be radically changed if the slopes 
were forested. In the New Forest (set 
aside by William the Conqueror) a sur- 
vey has been made “of a number of sub-} 
jects, such as rides, bridges and drains.s 
and the spread of seedling pines, aboutt 
which complaint has been made” (thes 
italics are mine). The report says that the; 
Commission’s operations “continue, ine 
England and Wales, to attract a fair 
share of criticism.” The explanation is 
that in a small country almost every acre 
has economic or sentimental attraction ini 
somebody’s eyes, and “changes in familiar) 
surroundings are seldom welcome.” The! 
Commission even finds it necessary to re 
mind its critics of the reason for its owna) 
existence and of the part which home) 
grown timber played in the last war. 

The Commission is doing its part to-) 
ward meeting the growing need for out-) 
door recreation by forming National For 
est Parks. The first of these is in thes! 
Argyll area, and others are under con-|! 
sideration. 

The total area acquired by the Commis=) 
sion is 558,685 acres, as compared withi 
676,400 proposed. The total of 316,548 
acres planted exceeds the minimum area 
proposed. The total expenditures for 18% 
years of $40,658,630 are $3,931,420 below 
those proposed. The expenditure in 1937 
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was $4,559,730 and the receipts, which in- 
clude those from the Crown Forests trans- 
ferred to the Commission, reached $1,140,- 
395, a large amount when it is considered 
_ that the oldest plantations are only just 
reaching the stage of their first thinnings. 
Whether or not the government’s forestry 
enterprise will fulfil its primary purpose 
of a timber supply for national defense 
depends on how soon it will be needed, 
but it is pretty certain to yield a hand- 
some and welcome revenue. 


BARRINGTON Moore. 
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The Sawmill Industry in Scandinavia 
and Finland and the Exports of 
Sawn Softwood from these Coun- 
tries. By Eino Saari. London and 
Cambridge Economic Service Special 
Memorandum 42. 54 pp. 8 figs. Lon- 
don School of Economics, London. 


1936. Price 5s. 


This comprehensive analysis of the lum- 
ber industry and timber trade of Norway, 
Sweden, and Finland should be of es- 
pecial interest in connection with discus- 
sions of our own softwood timber trade 
with Great Britain. 

In addition to describing the situation 
with respect to those three countries, it 
gives considerable information on the tim- 
ber trade of the other exporting countries 
of eastern and southern Europe. The dis- 
cussion of timber exports centers around 
the timber trade of the United Kingdom, 
which takes the lion’s share of the sawn 
lumber exported from the northern coun- 
tries as well as from Russia and Poland. 
About 3.3 billion board feet out of 7 bil- 
lion feet exported by the five countries 
goes to the United Kingdom, and they 
supplied 77 per cent of Britain’s softwood 
lumber imports from 1922 to 1935. In 
contrast, the United States supplied less 
than 4 per cent and Canada about 7 per 


cent. Sweden and Finland export 70 to 
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80 per cent of their lumber cut and have 
about reached the limit of sustained lum- 
ber production. Russia has not, but the 
percentage of the Russian lumber cut that 
is exported decreased from about 40 be- 
fore the War to less than 20. This de- 
crease has been accompanied by a tremen- 
dous increase in domestic consumption of 
lumber, from 3 billion feet before the 
War to almost 10 billion feet in 1933- 
1934. 


It is interesting to note that Swedish 
sawmills get 25 to 81 per cent of their 
logs from their own forests (depending 
on the district), but that the Finnish mills 
buy 89 to 92 per cent of theirs from the 
state and from farmers. Another interest- 
ing statement is that the average size of 
sawlogs and the proportion of large-sized 
material are decreasing in both Sweden 
and Finland, in spite of the growing use 
of timber for pulp. One might infer that 
this indicates overcutting, though the off- 
cial statistics show a slight excess of in- 
crement. The small average size of the 
timber is shown by the fact that in Swe- 
den only 60 per cent of the growing stock 
of pine is saw timber (trees 8 inches and 
up in d.b.h.), and only 2.4 per cent of 
the saw timber is in trees of 18 inches or 
more. 


W. N. SPARHAWK. 
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The Cambium and Its Derivatives. X. 
Structure, Optical Properties and 
Chemical Composition of the So- 
called Middle Lamella. By T. Kerr 
and I. W. Bailey. Jour. Arnold Arbo- 
retum 15 :327-349, 1934. 


The Visible Structure of the Second- 
ary Wall and Its Significance in 
Physical and Chemical Investiga- 
tions of Tracheary Cells and 
Fibers. By I. W. Bailey and T. Kerr. 
Jour. Arnold Arboretum 16 :273-300. 
1935. 
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The Structural Variability of the Sec- 
ondary Wall as Revealed by 
“Lignin” Residues. By I. W. Bailey 
and T. Kerr. Jour. Arnold Arboretum 
18:261-272. 1937. 


The Orientation of Cellulose in the 
Secondary Wall of Tracheary 
Cells. By I. W. Bailey and M. R. 
Vestal. Jour. Arnold Arboretum 18: 
185-195. 1937. 


The Significance of Certain Wood- 
Destroying Fungi in the Study of 
the Enzymatic Hydrolysis of Cel- 
lulose. By I. W. Bailey and M. R. 
Vestal. Jour. Arnold Arboretum 18: 
196-205. 1937. 


Cell Wall Structure of Higher Plants. 
By I. W. Bailey. Ind. Eng. Chem. 
30 :40-47, 1938. 


The last several years have witnessed 
the enunciation of strikingly new view- 
points of wood structure. One phase of 
the attack participated in by I. W. Bailey 
and his coworkers has revealed much new 
information and valuable technics. An 
early study (Jour. Arnold Arboretum 
15:327-349. 1934) reported the results of 
a searching examination of the middle 
lamella. On the basis of staining reac- 
tions, optical behavior, and chemical solu- 
bilities, the investigators concluded that 
the middle lamella consists of an inner 
layer of isotropic material and two lig- 
nified outer layers (anisotropic cambial 
walls) while the secondary wall has three 
distinct layers. The heterogeneity of 
nomenclature of these layers is pointed 
out and a standardized terminology is 
proposed. Evidence is offered to show 
why the authors believe the middle lam- 
ella contains pectic material. The work 
is profusely illustrated. 

A later publication (Jour. Arnold Arbo- 
retum 16:273-300. 1935) presents a sur- 
vey of secondary wall structure showing 
various types of cellulose structure and 
the interpenetrating structures of lignin, 
each continuous and forming an_ inter- 
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penetrating three-dimensional lattice. Fine _ 
photographs and splendid full-tone repro-_ 


ductions graphically illustrate the experi- 
mental observations. A subsequent report 
(Jour. Arnold Arboretum 18:261-272. 
1937) offers further evidence on the 


structural patterns of secondary walls and | 
variability of a given pattern in different — 
parts of the stem of conifers and many _ 


dicotyledons. 


Using a technic precipitating iodine © 
crystals in the wall itself, the orientation — 
of the fibrils in various lamellae, in the | 
pit fields, etc., was shown (Jour. Arnold | 


Arboretum 18:185-195. 1937). Enzymatic 
hydrolysis and erosion also demonstrated 
fibril orientation (Jour. Arnold Arbo- 
retum 18:196-205. 1937). 

A recent paper (Ind. Eng. Chem. 30:40- 
47. 1938) summarizes these data and re- 
views the chief contributions such as the 
structure of the middle lamella, the pri- 
mary and secondary wall, planes of struc- 
tural weakness, and fibril orientation. The 
conclusion is offered that both the primary 


and the secondary wall are composed of © 
a porous but firmly coherent matrix of © 


anisotropic cellulose whose structural de- 
tails extend to the limits of microscopic 
visibility. It is believed that lignin and 
other non-cellulose constituents may be 
deposited in the communicating interstices 
of the cellulose, resulting in two continu- 
ous, interpenetrating systems. If heavily 
lignified, either appears to be dissolved 
without rupture of the other. Structural 
patterns in the secondary wall vary wide- 
ly; suggested causes include varying cel- 


lulose porosity, different micelle orienta- | 


tion, non-uniform distribution of non- 
cellulose material, and non-cellulose lay- 
ers. This last paper presents an abbre- 


viated but quite complete summary of © 
several years’ experimental work, is abun- | 
dantly illustrated with photomicrographs | 
of the important findings, and the inves- | 


tigators’ interpretation of these observa- 


ei A. J. BarLey, 
University of Minnesota. 
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__ A letter, dated August 8, signed by “A 

Junior Member” was received by the editor- 
in-chief. It was a comment upon the letter 
by Arthur D. Read printed in the August 
issue of the JOURNAL. 

It is against the editorial policy to pub- 
lish anonymous contributions in the Jour- 
NAL OF Forestry. If the writer of this 
communication wishes it to be considered 
for publication, he is requested to identify 
himself; his name will be withheld, how- 


i REE 


July 28, 1938. 
Dear Dr. ScHMITZz: 


I note with half-amused and half-indig- 
nant interest the letter by Michael Pochan 
published in the May JouRNAL concerning 
the unemployment situation of young for- 
esters. 

May I, as a graduate of an eastern for- 
estry school of last June, and now working 
as a logger with a large company on the 
Coast, present the entirely different views 
held by perhaps a small but at least deter- 
mined group of recent graduates? 

In contrast to Mr. Pochan’s illusions, 
we were aware even at the time we were in 
school that forestry was in a tremendous 
inflationary period of governmental em- 
ployment — how soon the bubble would 
burst was apparently only a matter of time. 
It so happened that the crash came just 
about when we graduated. 


Briefly, the main objective of us who 
had hopes for real forestry in America — 
who really wanted to be foresters ourselves, 
and who still want to have our finger in 
the pie of modifying and overhauling the 
cockeyed and haywire forestry policies be- 
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ing practiced and advocated, which only 
the smug and idealistic won’t admit exist— 
was finding a job, any kind, just so it 
would lead to future possibilities. Conse- 
quently, the majority of us who are work- 
ing have migrated to private industry — 
for any kind of work related to use of 
forest products — logging, milling, pulp- 
ing, or engineering. We think the greatest 
untouched field in forestry today is with 
private interests, who control eighty per 
cent of the remaining commercial timber. 
If we can become valuable enough to our 
companies in the future, we can probably 
then be an important factor in governing 
their forest policy. Who will say that this 
will not be an important factor in sound 
conservation in the future? 

Cut down forestry school enrollment? 
Democratic principles of giving everyone 
a chance will not condone it. Beg and 
plead from the already well-known men of 
our profession for a handout? Where is 
our self-respect? We believe we can handle 
the situation ourselves. 

Very truly yours, 
AL KIRNAK, 
Junior Member. 


%R% 


Dear Mr. Goon: 


I have read a copy of your letter to the 
Editor of the JourNAL or Forestry with 
a great deal of interest. 

Probably I did not give sufficient weight 
to the point which you mentioned, name- 
ly, that the program industry considered 
was one covering only on “the forest 
lands in outside ownership.” Possibly my 
reason for not emphasizing this point is 
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explainable on the basis that neither I nor 
the Forest Service have felt that there 
should be much, if any, distinction be- 
tween the practices on company owned 
lands and non-company owned lands. 
These rules of practice are primarily con- 
cerned with conditions of timber growth, 
and I doubt if a tree knows who owns it. 


Of course, there are practical aspects 
to be considered and undoubtedly they 
have been given due weight in the pro- 
gram at present in force. 

If you had been present at the Mobile 
meeting, I am sure that you would realize 
that I have understated rather than over- 
stated the case. 

More than one industrial member pres- 
ent at that meeting stated voluntarily that 
if the Forest Service rules were to be put 
into effect that they would of necessity 
have to close down their mills and drop 
out of the picture. A forester prominent 
in the South has stated to me that he con- 
sidered that the program your organiza- 
tion so ably launched at New Orleans re- 
ceived a set back of at least two years as 
a result of the Mobile gathering and I 
know this opinion is shared by others; 
however, I pass over this fact with the 
remark, “Industry tended to back away 
from a set of rules which, at first glance, 
seemed unnecessarily long and compli- 
cated... .” Actually, I doubt if we are 
far apart on our views of the situation. 

I am writing to the Editor of the Jour- 
NAL OF Forestry that he publish all, or 
part, of your letter of July 2nd in a sub- 
sequent issue of the JoURNAL in order 
that any unfortunate impression that my 
article may have created may be amelio- 
rated thereby. 

I am sure that the profession will be 
glad to have the additional observance 
that you will contribute on a_ situation 
which is of primary interest to all of ‘us 
who are concerned with the stabilization 
of forest industries in the South. 


N. D. CANTERBURY. 
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Dear Dr. SCHMITZ: 


While following the Rocky Mountaiiit | ' 
Big Thompson controversy in the JOURNAL, © 


it seems to me that no consideration has 
been given the most far-reaching and basic 
question involved in the problem. 

We all agree that no economic devel- 
opment should be allowed in a national | 


park. Why then by the same tenets can-_ 
not we agree that any area needed for | 
power de-— 


water storage, flood control, 


velopment, or other economic necessities — 


should never be included within a na- 
tional park. 


Colorado it appears needed, and knew 


that she needed, certain waters and pro- 
jects appurtenant to those waters for the 
continued welfare and prosperity of her 
agricultural people on the eastern slope 
of the mountains. 

Refusing the demands of the National 
Park Service and the hotel men that she 
relinquish these rights, Colorado was suc- 
cessful in protecting them in the original 
bill creating the park. The National 
Park Service took over this area well 
knowing that these rights were part and 
parcel of the bill creating the national 
park. These rights then should have 
been as inviolate from the Park Service 
as any scenic area within any park from 
other outside economic development. 

Had the Park Service been sincere 
regarding park standards, they would 
never have accepted the area under the 
conditions imposed by the bill of 1915 
creating the park. 

Furthermore, how can Robert Mar- 
shall condone the political dishonesty 
back of the bill of 1921 which took 
away the rights given in the original 
bill of 1915. He completely ignores 
the righteousness of the bill of 1915, 
but proclaims the righteousness of the 
bill of 1921. The first had an honesty 
of purpose, openly debated and with no 
hidden ulterior motive written into its 
meaning. The second bill was political 
dishonesty in that by blanket legislation 


it nullified the original rights of Colo- 
rado which, had they not been written 
into the bill, that part of the area would 
never have been included within the park 
boundaries. 

Thus the first mistake was the inclusion 
within a national park of an area under 
controversy. The second mistake, and 
an unforgivable one, was the method 
by which the Park Service sought to 
deprive Colorado of its rights so neces- 
sary to the life of its agriculture. 

Nor is this the first time we have wit- 
nessed such political dishonesty. Neither 
is it the last. Events are shaping today 
in California quite similar and even more 
ruthless. 

While the National Park Service is 
fighting a bill to divert water from the 
Yellowstone, it is sponsoring a bill in 
California, which if successful will do 
just what they are trying to prevent in 
Wyoming. I refer to the proposed Kings 
River National Park bill, H. R. 10436. 

By the terms of the bill the valley 
floors of the South and Middle Forks of 
the Kings will be divided into two parts. 
The lower portions, where storage reser- 
yoirs and power development will be 
constructed, will remain under Forest Ser- 
vice administration. The upper portions 
and 400,000 acres now a part of the 
primitive area set aside by the Forest 
» Service will become a national park. 

) A three million dollar road is now 


being constructed by the state of Cali- 
fornia into this area, and the tourist 
- will first pass the dam and power de- 
, velopment, which as far as he can de- 
| termine will be in a national park. A 
mere surveyor’s boundary line will not 
convince the tourist that water storage 
and power development are not a part of 
national park policy. If in the Kings, 
why not water storage and power develop- 
ment in the lower portion of the Yose- 
mite Valley. 

With all of the oratorical eloquence 
and literary effusions expended during 
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the last thirty years in an effort to cre- 
ate an idealism regarding national parks, 
and a reverence toward all great natural 
scenic beauty spots, the National Park 
Service is willing to scuttle all existing 
park standards for the purpose of ex- 
pansion. Nor does it seem possible that 
the National Park Service would dare con- 
sider the Kings River Canyon other than 
a unit of scenery. But they are not only 
willing, but striving to carve out a por- 
tion of that unit for a national park, 
which by so doing will destroy that por- 
tion for national park purposes. 

Of course the answer to this willing- 
ness to scuttle park standards is, as it was 
in the case of the Rocky Mountain Na- 
tional Park. Before storage reservoirs 
can be built at Tehipiti and Cedar Grove, 
and it will be a long time, the Park 
Service plans to annex these reservoir 
sites, now safeguarded to the irrigation- 
ists by the Forest Service, but very gen- 
erously offered to them by the Secretary 
of Interior, even as they legislated away 
the rights of the irrigationists of Colo- 
rado. 

When political dishonesty is leached 
from the methods and motives of the 
Department of Interior, then and only 
then can we hope for national park 
standards such as Muir and Le Conte 
dreamed of, and a National Park Ser- 
vice which practices the idealism about 
which they preach. 

Ernest G. DupDLEy, 
Exeter, California. 


Dear Dr. SCHMITZ: 

Mr. Dudley’s letter appears to bring up 
no new points which have not been said 
in substantially the same words during 
the reams of literature which has been 
written on the Rocky Mountain Tunnel 
fight. The Tunnel fight has been won by 
those who wanted it and it hardly seems 
profitable to keep up the recriminations 
and counter-recriminations indefinitely. 

Concerning Mr. Dudley’s contention 
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that the Act of 1915 was righteous and 
the Act of 1921 unrighteous, I do not see 
that there is any point to be gained from 
such a valuation of relative morality. A 
law either is or is not on the statute 
books. If we had to divide all the laws 
into two sets, the righteous and unright- 
eous, I cannot conceive of any way out 
of the ensuing chaos, as everyone would 
regard the laws he liked as the righteous 
ones. After all, however much I may 
deplore the fact that Supreme Court de- 
cisions reserving for private property 
ownership rights which the Founding 
Fathers never intended it should have 
all stem from the due property clause 
in the Bill of Rights, nevertheless this 
clause is there and has been so interpreted, 
and my deploring will do no good until 
either it or the Supreme Court interpre- 
tation is changed. The same principle, it 
seems to me, is true about the Water 
Power Act of 1921, which I probably 
think was bad for far more serious ways 
than Mr. Dudley feels. 

Mr. Dudley concludes with an unsup- 
ported sneer at the political dishonesty of 
the Interior Department. For what per- 
sonal experience may be worth, I have 
served in the conservation work of both 
the Interior and Agricultural Departments, 
and the officials of each with whom I have 
worked have seemed to me equally hon- 
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est. I’ve disagreed with various policies 
of course, but I’ve never observed dishor 
esty among the officials, either great oj 
small. I have observed it among so 
of the private companies with whon 
they’ve dealt. What is Mr. Dudley’s ev: 
dence to the contrary? 
RoBERT MARSHALL, — 
U. S. Forest Service. 
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Dear PROFESSOR CHAPMAN: 


I read your Montreal address on trend 
in forestry with much interest, particularl* 
your conclusions as to federal regulatio« 
of timber cutting. : 

I have been following the reports c: 
the Forest Survey in the various fores 
regions with great interest. The result} 
do not indicate that the older alarms a 
to forest exhaustion were unfounded, buj 
to my mind the reports do indicate tha 
the American forestry profession, throug; 
education, research, and public and pr‘ 
vate forest administration, in fire prote« 
tion and extensive forestry, has saved tk 
situation, although there are many critics 
areas of forest devastation still needinj 
attention. By and large, this is an achiev 
ment of professional forestry which thi 
public should recognize. 

R. B. Goopman, 
Wisconsin Conservation Commission. .| 


t Bartlett No. 1-W Compound 
», Lever Tree Trimmers—Rope Pull 


No. 1-W Tree Trim- 
mer is the most 
powerful cutting tool 
we have ever prof 
duced. It has the ® 
Oompound Lever 
cutting head and will 
sever any branch up 
to 14%” in diameter 
with the slightest ef- 
fort. 6 ft. pole or 
longer if wanted. 


ee) POINTCUT 
Bhose UF et ¢bine PRUNER 


Pointcut Pruned 


The Pointcut earned its high 
reputation in forest pruning on four 
important points. It is fast—its lev- 
erage principle and power shift 
making its use easy and untiring. 
It is efficient—its two sharp blades 
cut clean and close—eliminate the 
tendency of live limbs, when 
sawed, to strip down the bark. It 
is powerful—cuts to capacity on 
live or dead limbs up to 1%” 
diameter. It is rugged—the cutting 
blades are of drop forged, heat- 
treated steel, accurately ground 
and fitted. A guaranteed tool. Ask 
your dealer. 


K. PORTER, INC. 


No. 44 Pole Saw for 
larger limbs. Has a 
10” blade curved or 
straight as you pre- 
fer. Peg tooth—7 per inch. Any length 
pole up to 16 ft. Longer by using extra 
sections with positive locking sleeve. 


Bartlett-Detroit Tree Paint 


For destroying and preventing 
the growth of wood destroying 
fungi and for the protection of 
Jy wounds, use BARTLETT’S TREE 
PAINT. Easily applied with or- 
dinary paint brush. 

Used by State Highway Depts., 
U. S. Gov’t., Public Utilities and 

Professional Tree Experts. 


Write for Catalog 


- D. 
Ee OO rory anemic in 


ah leseedealeras | 


EVERETT, MASS. U.S.A. 
THE BOLT CLIPPER PEOPLE — EST. 57 YEARS 


| UNIFORMS , HAVE YOU CHANGED YOUR 


FOR = 
REGULAR PERSONNEL es ADDRESS? 


os eal SERVICE 
: ; Make sure that we have your correct ad- 


ceete FOREST gh he dress. It is one way to insure prompt deliv- 


NATIONAL PARK SERVICE s ery of your Journat. The U. S. Post Office 
sf 0 will not forward magazine. Please notify us 


cCC SUPERVISORY PERSONNEL 
2 promptly of any change. 
OUTDOOR CLOTHING oe 
cs : SOCIETY OF AMERICAN FORESTERS 
Write for Sample Fabrics and New A 
} Lower Prices—Stating Your Branch / Mills Building 


of Service 


; THE FECHHEIMER BROS. CO. } ‘ 17th and Pennsylvania Ave., N. W. 


Uniforms for Over 50 Years Washington, D. C. 
CINCINNATI OHIO 


CHAS. MacFAYDEN, B.Se.P. 


edieons: 6362 ELM ST., VANCOUVER, CANADA ee 
ABC 5TH 
| VANCOUVER FOREST TREE SEED ED. 
CANADA 
from the 


MOUNTAINS AND COAST OF WESTERN CANADA 


‘A NEW TOOL 


COUNCIL’S 


Seedling Lifter and Transplanter (Patented) —elimi- | 
nates the hazard of lifting and transplanting seedlings, 
bulbs and other small plants. | 


FAST, SURE AND 
FASCINATING 


Price, No. 1 Size 
$5.00 


We make—Planting Bars, Fire Rakes, Swatters and | 
other tools for Foresters. 


THE COUNCIL TOOL COMPANY 


WANANISH, N. C. 


America s most beautifully equipped 
hotel. . . . HEADQUARTERS For 


MERICAN FORESTERS 


DECEMBER 15-16-17, 1938 
1,000 ROOMS RATES 
1,000 BATHS SINGLE ROOMS FOR ONE 
$2.50, $3.00, $3.50, $4.00, $4.50, $5.00, $6.00) 


DOUBLE ROOMS FOR TWO—(Double Beds): 
$4.50, $5.00, $5.50, $6.00, $7.00, $8.00, $9.00) 
TWIN BEDS FOR TWO 
$5.00, $6.00, $7.00, $8.00, $9.00 
FOUR PERSONS TO ROOM Make 
$2.00 per person per day Your 


SIX PERSONS TO ROOM eT 
$1.50 per person per day 


DESHLER-WALLICK | 


J. H. MICHOS, Mer. 


COLUMBUS, OHIO 


